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INTRODUCTION  
Water is a unique substance and it is essential for human, animal as well as plant 
survival. Agriculture requires vast quantities of water. In fact, water is one of the 
primary inputs of modern agriculture. It is vital source of energy and provides 
irrigation. Neither the supply of water nor its distribution is uniform throughout the 
surface of the earth.
1
 This has resulted in an apparent imbalance between demand and 
supply of this vital natural resource. Some areas are blessed with a fairly uniform and 
more than adequate supply for human and agricultural needs, but many other regions 
are deficient in water. Generally, water is in great demand in dry areas, but in 
Afghanistan where distribution of rainfall is highly uneven and erratic, it is desirable 
even in the wet region. An ever-increasing world population imposes quantitative 
pressure on water resources from one side, the quality of this natural resource is 
becoming deteriorated by the uncontrolled amounts of residential wastes generated by 
humans, discharge from agricultural fields and effluents of industrial plants. 
Ignorance of these realities not only confines the present human environment but also 
puts the future creatures to undesirable consequences. Therefore, it is crucial to deal 
with the issues challenging sustainable water resources management and globally 
embark on sound and constructive strategies to overcome these catastrophes. Among 
these strategies, raising public awareness on efficient water usage, natural resources 
preservation and a shift to renewable water source needs to be prioritized
2
.   
We know that cosmos, in general, is subjected to cyclic and aryetic changes. There is 
both death and decay and birth and rebirth and this is going on, at a higher level 
without any intervention from man. But man, too, has been over a period of time now, 
been in open conflict with nature. He has overtly and covertly occupied the centre 
stage while marginalizing the nature. This marginalization of the nature has put him, 
in turn, to a greater disadvantage than before. This counter offensive, which Nature 
has launched against the man‘s onslaught, by way of withholding most of its favours 
on him, is causing a simmering on a global level and a kind of commotion in the 
regions where gifts of nature are already very scare.   
Central Asia is one such region where water has always been scarce and a source of 
much irrigation, but now, due to climatic changes, melting of snow, receding glaciers, 
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blowing up of soil cover, invading deserts, increase in population and environmental 
degradation, water is becoming even more scarce. The direct impact of the climatic 
changes on the water resources of the region is presently evidenced by the Aral Sea 
environmental catastrophe. Disintegration of watersheds and the resultant politico-
economic issues have after the disintegration of erstwhile Soviet Union transformed a 
domestic problem into an international issue. Water crises have now reached a critical 
stage
3
. The main issues of the conflict are: 
a) The distribution of water between the two distinct groups of water users of 
the region n-the mountainous and downstream states. 
b) Management of water resources and sharing of the costs involved. 
c) Water against payment or working out a barter trade in which water is 
considered as an equally important commodity. 
The Central Asian states and Afghanistan, except Kazakhstan, are poor. Water for 
economic growth is therefore at the core of their interests. There is a significant 
hydropower potential in the Aral Sea Basin and there exist major hydrocarbon assets. 
The region as a whole is relatively well endowed in water resources but lacks good 
national and regional management frameworks. There are significant ―upstream 
downstream‖ issues with wealthier countries downstream and poorer countries 
upstream; hydropower potential upstream and irrigation demands downstream; and 
different governance structures, for example, Kazakhstan pursuing a market-oriented 
approach while Turkmenistan is based on full state property of water resources. 
Kazakhstan is taking steps towards commercialization and cooperation in some 
water-related sectors such as hydro energy
4
. Water had not been a limiting factor for 
growth under past arrangements for regional benefit sharing under the Soviet Union. 
However, water use is now being developed within a different regional framework 
with independent states promoting significant water development tracks unilaterally 
putting more stress on the shared water resource. There have already been strong 
signals in the declining Aral Sea, and with drought and low levels of reservoir 
storage creating shocks and set-back to the economies in the region. With growing 
water developments to meet economic growth, opportunities for exports of the 
benefits of water use into new regional markets are wider than before. Economic 
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growth and regional reform in the water sector is likely to be most effective when 
grounded in one or more of the regional economic cooperation arrangements. This 
requires open dialogue on the need for reform that recognizes the energy-food-
environment nexus of water resources. 
Over 90 percent of the Aral Sea Basin surface water flow is used for irrigation, 
primarily in Uzbekistan and Turkmenistan. A total area of about 10,679,000 ha (1993-
1997) is equipped for full control irrigation. Uzbekistan has the largest area at 
4,223,000 ha. All countries aim to maximize their respective irrigation capabilities. In 
Afghanistan the area equipped for full control irrigation is 3,199,000 ha. With water 
and agriculture policy reform slow, food insecurity and malnutrition remain at high 
levels. Central Asian countries may face increased poverty, food insecurity, and 
malnutrition with associated increasing the social and political costs. Water use is an 
important part of the food security agenda. Food self-sufficiency in Central Asia is not 
curing the region‘s problem of food insecurity5. Central Asia needs to develop 
bilateral and multilateral trade agreements within the region and outside of the region, 
with returns from value chains directed into modernizing the region‘s dilapidated 
irrigation systems. 
Table 0.1 
Agriculture GDP in Central Asian Republics 
(2010) 
Source: Jakob Granit, Anders Jägerskog, Rebecca Löfgren, Andy Bullock, George de Gooijer, Stuart 
Pettigrew and Andreas Lindström, “Regional Water Intelligence Report Central Asia”, 2010.  
Trust is low between Central Asia countries and between groups within the countries. 
This partly explains why there are multiple regional organizations with overlapping 
mandates. Despite the existence of regional cooperation organizations, there are many 
Country 
Employment in 
Agriculture (%) 
Agriculture GDP 
(%) 
Major Exports 
Afghanistan 67 53 Wheat 
Kazakhstan  10% 10 Grains 
Kyrgyzstan  55% 35 % Cotton, Horticulture 
Tajikistan  n/a 25 % Cotton 
Turkmenistan  n/a 30% Cotton 
Uzbekistan  40 % 20 % Cotton,Grain 
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difficulties in promoting dialogue on shared water resources. According to the 
International Crisis Group16 there are several key reasons for this including: 1) 
regional water systems were designed during the Soviet Union period and now they 
are managed by five different states; 2) Central Asian economies are dominated by 
irrigated agriculture practices, the output of which maintains the ruling elites grip on 
power; 3) Central Asian states have increasingly adopted ―zero-sum‖ positions on 
water resources and at the same time increased consumption to unsustainable levels; 
4) downstream countries are militarily and economically stronger than upstream 
countries which have produced a power asymmetrical relationship that becomes 
evident in water conflicts
6
. 
Table 0.2 
The Flow of Aral Sea Basin 
Source: Jakob Granit, Anders Jägerskog, Rebecca Löfgren, Andy Bullock, George de Gooijer, Stuart 
Pettigrew and Andreas Lindström, “Regional Water Intelligence Report Central Asia”, 2010. 
Afghanistan is a semi-arid land-locked country and it is located   in Central Asia, 
covering an area of about 652,000 square kilometers. It extends about 1 300 ilometres 
from southwest to northeast, and about 600 kilometres from northwest to southeast. 
Afghanistan has no outlet on any ocean and the nearest sea – the Arabian Sea, lay 300 
miles to the south. The Afghanistan stretched between 29
0
 and 38
0 5‘ north latitude to 
Country 
Syr Darya Amu Darya Aral Sea Basin 
Km
3
/Yr 
% of basin 
flow 
Km
3
/Yr 
% of basin 
flow 
Km
3
/Yr 
Basin flow 
(%) 
Afghanistan - - 14.50 18.3 14.50 12.4 
China 0.75 2.0 - - 0.75 0.7 
Iran - - 0.86 1.1 0.86 0.9 
Kazakhstan 2.43 6.5 - - 2.43 2.1 
Kyrgyz 
Republic 
26.85 72.2 1.60 2.0 28.45 24.4 
Tajikistan 1.01 2.7 55.73 70.3 56.74 48.6 
Turkmenistan - - 1.53 1.9 1.53 1.3 
Uzbekistan 6.17 16.6 5.06 6.4 11.22 9.6 
Total 37.20 100 79.28 100 116.48 100 
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60
0 
50‘ and 74 15‘ of the east longitude. On the map Afghanistan looks like a tortoise 
with an outstretched neck. The neck of tortoise is the most highly elevated part of 
country, the Wakhan, Panhandle. In this northeastern corner, the ranges of the Hindu 
Kush climb to the Pamir, a great knot of mountains where Afghanistan, Tajikistan, 
and china meet. The Hindu Kush slopes south –west into the main body of 
Afghanistan, forming a broad net work, of high lands. North of the highlands, forming 
part of the border with Turkmenistan, Uzbekistan and Tajikistan, flows the Amu 
Darya (formerly called the oxus), one of the Asia‘s chief rivers. Afghanistan has a 
wide range of neighbours, with Turkmenistan, Uzbekistan and Tajikistan to the north; 
China to the northeast; Pakistan to the east and south, and Iran to the west
7
. 
Relationships with them and the broader global community largely determine the 
current and future use of national and transboundary natural resources, as well as the 
effectiveness of any response to common environmental challenges and hazards. 
Afghanistan has a total of 5,529 km of borders, with the longest being the 2,640 km 
border on the southeast and south with. Pakistan .Afghanistan is also bordered to the 
west by Iran (930 km) and to the north by the central Asian states of Tajikistan 
(1,206km), Turkmenistan (744km) and Uzbekistan (137 km). Afghanistan‘s shortest 
border is on its eastern frontier with china (76 km). The eastern part of Afghanistan is 
a region of swift – flowing, rivers, green and fertile valleys, and high lands. Deserts 
make the south and south west
8
. The Hindu Kush,the chief mountains of Afghanistan, 
covers ¾ of the country. The highest point in Afghanistan is Noshaq attains altitude of 
7,492 m and the lowest point is Amu Darya which is 258m. Mostly rugged mountains 
– the Hindu Kush and connected ranges, plains in north and south west and large 
areas of sandy desert near the southern border with Pakistan. There are 34 provinces 
in Afghanistan. Each province is divided into small districts. There are approximately 
364 districts although this number fluctuates. There are approximately 153 
municiplicities. Total estimated population of Afghanistan is 22.23 million, of which 
85% are directly dependent on agriculture (FAO and WFP, 2003).  
Population annual growth rate is around 3.8%, population density 34.1 person per 
square km, life expectancy at birth is 41.9 years for male and 43.4 years for  
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female (WHO, 2004), urban population is 21.9% of total. A number of 2,000,000 
refugees are still in Pakistan and another 1,500,000 in Iran. Numbers of population 
killed in War reaches to about 2,000,000.
9
 
Economy  
In the 1930s, Afghanistan embarked on a modest economic development programme. 
The 1979 soviet invasion and civil war destroyed much of the country‘s limited 
infrastructure and disrupted normal patterns of economic activity. Gross domestic 
product fell substantially because of loss of labor and capital and disruption of trade 
and transport. Continuing internal strife hampered both domestic efforts at 
reconstruction as well as international  efforts. However, Afghanistan‘s economy has 
grown at a fast pace since the 2001fall of the Taliban, albeit from a low base.GDP 
growth exceeded 12% in 2007 and 3.4% in 2008; growth for 2009-2010 was 22.5%. 
Despite these increases, unemployment remains around 40% and factors such as 
corruption, security, and shortage of skilled workers constraints development and the 
conduct of business
10
. In June 2006, Afghanistan and the international Monetary Fund 
agreed on a poverty Reduction and Growth Facility programme for 2006-2009 that 
focused on maintaining macroeconomic stability, boosting growth and reducing 
poverty. Afghanistan is also rebuilding its banking infrastructure through the Da 
Afghanistan national Bank. 
Afghanistan‘s economic outlook has improved since the fall of the Taliban in 2001. 
Gross domestic product (GDP) has grown at a rate of 11 per cent since 2002, although 
in 2006–7, real economic growth was lower, about 7.5 per cent, which is nevertheless 
high for the region. Growth is largely due to reconstruction efforts supported by 
development assistance and recovery in the agricultural sector. Agriculture (32%) and 
services (38%) are the main contributors to Afghanistan‘s GDP. According to the 
International Monetary Fund, the opium sector represents about 40–50 per cent of 
GDP (as an illegal activity it does not register in economic calculations, but it has a 
significant overall impact on income and purchasing power)
11
. There are no large 
industries in the country but many small and medium enterprises. In particular the 
number of small shops is increasing. 
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Structure of the Gross Domestic Product in Afghanistan         
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Afghanistan‘s irrigated land and gardens (3 million hectares) account for the bulk of 
agricultural produce. An additional 3.5 million hectares are used for non-irrigated 
production, which is dependent on rainfall. Together they play a major role in the 
country‘s economy, with agriculture accounting for more than half of GDP. Similarly 
more than 80 per cent of the population is engaged in agriculture, including livestock-
raising. The country is consequently extremely vulnerable to water shortages. About 
two thirds of Afghanistan‘s people are farmers or herdsmen, but only about 12 percent 
of the land is cultivated. The remainder is either too rugged or too dry for farming.
12
 
The country has extensive natural gas, coal, and iron deposits. About 4 percent of the 
total land area is irrigated. Farmers use terrace, tunnel, and well methods to irrigate 
their land. In the mid-1990s about half of Afghanistan‘s land area was being used for 
grazing. Afghanistan has vast herds of sheep, goats, cattle, horses, donkeys, and 
camels. Of these, sheep, cattle, and goats are the most numerous. The sheep provide 
wool and skins for clothing and flesh for meat. Sheep and cattle also provide milk for 
dairy products. The farmers live in the fertile valleys or on the plain, wherever water 
is available for irrigation. Wheat, corn (maize), grapes, and rice are the chief crops. 
Industrial crops include cotton, sugar beets, and sugarcane Poppies are cultivated for 
opium; though illegal, the production of opium provides much income for some 
farmers, particularly in the north. Oilseed, nuts, and fruits are also important, as are 
vegetables; especially potatoes. Agriculture contributes more than half of the gross 
product.
13 
Manufacturing 
 
Afghanistan was deindustrialized during the periods of civil conflict. The value added 
in manufacturing and mining, whose combined contribution to GDP was estimated at 
about 25% in 1993, declined drastically. Enterprises ceased to operate or operated 
were only at a fraction of capacity due to war damage, shortage of raw materials and 
spare parts, and difficulties faced in transporting goods to markets within and outside 
Afghanistan. Manufacturing consisted of textiles, cement, matches, processed foods, 
and cottage-based craft works. The Taliban attempt in 2000 to revive the sector 
through private investment came to nothing. Prior to the recent war effort, only 124 
industrial units were in operation in the country—58 public sector and 66 private 
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sector units. Afghanistan lacked a coherent industrial policy. Many industrial 
entrepreneurs left the country or were killed. The political and economic environment 
was not conducive to attracting private investment, either domestic or foreign. More 
money was to be made in trade and commerce, including gunrunning, drugs, and 
other legal and illegal/unofficial trade, than in manufacturing. The Government did 
not have the resources or access to the capital market to finance expansion of 
enterprises under the public sector. These enterprises were run as an extended arm of 
the Government, indifferent to efficient management and profitability 
considerations
14
. Besides, the industrial potential of the country in terms of 
comparative advantage was never analyzed in depth. Regional economic cooperation, 
which could have given an impetus to industrial development in Afghanistan, never 
went beyond intermittent discussion without any conclusion. The Soviet occupation 
period witnessed greater integration of the Afghan economy into the Soviet in the 
classic colonial mode, which are the export of raw materials and minerals and the 
import of finished goods. Even processing of agricultural raw materials was kept at a 
very rudimentary level. A new beginning of industrialization that would allow the 
sector to play a major role in future growth of the Afghan economy would therefore 
have to contend with many challenges, including policy, institutions, finance, 
entrepreneurial and skilled labor availability, regional cooperation, marketing, and 
technology.
15 
 
Agriculture 
 The main source of income in the country is agriculture, and during its good years, 
Afghanistan produces enough food and food products to provide for the people, as 
well as to create a surplus for export. The major food crops produced are: corn, rice, 
barley, wheat, vegetables, fruits, and nuts. In Afghanistan, industry is also based on 
agriculture, and raw materials. The major industrial crops are: cotton, tobacco, 
madder, castor beans, and sugar beets. The Afghan economy continues to be 
overwhelmingly agricultural, despite the fact that only 12 percent of its total land area 
is arable and less than 6 percent currently is cultivated. Agricultural production is 
constrained by an almost total dependence on erratic winter snows and spring rains 
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for water irrigation is primitive. Relatively little use is made of machines, chemical 
fertilizer, or pesticides
16
. 
Overall agricultural production dramatically declined following severe drought as 
well as sustained fighting, instability in rural areas, and deteriorated infrastructure. 
The easing of the drought and the end of civil war produced the largest wheat harvest 
in 25 years during 2003. Wheat production was an estimated 58 percent higher than in 
2002. However, the country still needed to import an estimated one million tons of 
wheat to meet its requirements for the 2003 year. Millions of Afghans, particularly in 
rural areas, remain dependent on food aid. 
Agricultural trade between the United States and Afghanistan presently runs strongly 
in favor of the United States. The top U.S. exports to Afghanistan are wheat, soybean 
and vegetable oils, poultry meat, and pulses. The top Afghan exports to the United 
States are unspecified intermediate agricultural products, hardwood lumber, panel 
products (including plywood), and tree nuts. In 2006, Afghanistan exported less than 
$1 million in agricultural goods to the United States. Conversely, U.S. agriculture 
exports to Afghanistan reached approximately $39 million. 
Agricultural production, however, is a fraction of its potential. Agricultural 
production is constrained by an almost total dependence on erratic winter snows and 
spring rains for water; irrigation is primitive. Relatively little use is made of 
machines, chemical fertilizer, or pesticides
17
.The variety of the country's crops 
corresponds to its topography. The areas around Kandahar, Herat, and the broad 
Kabul plain yield fruits of many kinds. The northern regions from Takhar to Badghis 
and Herat and Helmand provinces produce cotton. Corn is grown extensively in 
Paktia and Nangarhar provinces, and rice mainly in Kunduz, Baghlan, and Laghman 
provinces. Wheat is common to several regions, and makes up 80% of all grain 
production. Aggregate wheat production in 2002 was estimated at 2.69 million tons, 
some 67 percent more than was achieved in 2001. Following wheat, the most 
important crops in 2000 were barley (74,000 tons) corn (115,000 tons), rice (232,800 
tons), potatoes (235,000 tons), and cotton. Nuts and fruit, including pistachios, 
almonds, grapes, melons, apricots, cherries, figs, mulberries, and pomegranates are 
among Afghanistan‘s most important exports18.  
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Agricultural products accounted for about 53% of Afghanistan's exports in 2001, of 
which fruits and nuts were a large portion. In some regions, agricultural production 
had all but ceased due to destruction caused by the war and the migration of Afghans 
out of those areas. A law of May 1987 relaxed the restrictions on private landowning 
set in 1978: the limit of permitted individual holding was raised from 6 to 18 hectares 
(from 15 to 45 acres). Opium and hashish are also widely grown for the drug trade. 
Opium is easy to cultivate and transport and offers a quick source of income for 
impoverished Afghans. Afghanistan was the world's largest producer of raw opium in 
1999 and 2000. In 2000 the Taliban banned opium poppy cultivation but failed to 
destroy the existing stockpile and presumably benefited substantially from resulting 
price increases. Later, in 2001, the Taliban reportedly announced that poppy 
cultivation could resume. Much of Afghanistan's opium production is refined into 
heroin and is either consumed by a growing South Asian addict population or 
exported, primarily to Europe. Replacing the poppy industry is a goal of the Karzai 
administration
19
.  
Rangeland, covering 45% of the total area, is used for the animal husbandry and 
nomadic pastoralists, which 20% of the rural population [UNEP, 2008]. Barren land 
and forest are also used in the winter, where the winter precipitation makes these 
areas vegetated [Bhattacharyya et al., 2004], giving a total area for pastoralism 70-
85%
20
. Ward et al. [2008] writes that improving the livestock would be a good 
initiative to improve the livelihood for the rural population in Afghanistan and 
especially improve the living condition for the poorest farmers and the ones living in 
the remotest areas of Afghanistan as a short term solution [Ward et al., 2008]. The 
rangelands are used for grazing during the spring, summer and autumn months and 
supplement with feed. During the winter months do farmers keep their livestock 
stalled use feed daily. The feed dependency is much greater among settled Afghans, 
than the nomadic tribes [Roe, 2009]
21
. 
Water resources 
Water is the country‘s most critical natural resource and key to the health and 
wellbeing of Afghan people. In Afghanistan, as in the rest of the world, the 
availability of, access to and quality of water (or its absence) can also be a source of 
conflict or a driving force for migration. As Afghanistan has an arid climate, water 
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resources are Scarce, particularly during drought periods. More than 80per cent of 
Afghanistan‘s water resources originate in the Hindu Kush Mountains at altitudes 
above 2000 metres. The mountains operate as a natural storage facility and source of 
water through the accumulation of snow during winter, snow melt and rainfalls during 
spring, and release of frozen water from glaciers in summer sustaining the vital flow 
in rivers. The Amu Darya River basin, which is shared with Tajikistan, Uzbekistan 
and Turkmenistan, covers approximately 15 per cent of the surface area of 
Afghanistan and holds more than 55 per cent of country‘s water resources22. The 
basin has the largest potential for irrigated agriculture and hydropower. In contrast the 
Helmand River basin, which covers some 45 per cent of Afghanistan, contributes only 
about 10 per cent of the country‘s total water resources. Afghanistan‘s irrigated land 
and gardens (3 million hectares) account for the bulk of agricultural produce. An 
additional 3.5 million hectares are used for non-irrigated production, which is 
dependent on rainfall. Together they play a major role in the country‘s economy, with 
agriculture accounting for more than half of GDP. Similarly more than 80 per cent of 
the population is engaged in agriculture, including livestock-raising. The country is 
consequently extremely vulnerable to water shortages
23
. 
About 20 cubic kilometers is used for irrigation and drinking per year. This includes 
85–90 per cent of water taken from surface sources, and 10–15 per cent from below 
the ground. Agriculture uses almost 99 per cent of the water, primarily from rivers 
and streams, followed by springs, kareze, shallow and deep aquifers. The use of water 
is likely to increase in the coming years due to growing demand from agriculture but 
also from urban centres and industries. 
The total irrigated area has fluctuated over the past 30 years. By the mid-1970s, 
Afghanistan was almost self-sufficient for its food supply. Nearly 3.3 million hectares 
were cultivated using various methods of irrigation, representing approximately 85 
per cent of the country‘s total crop production. This has dropped to about two million 
hectares due to unrest and war, droughts, flood damage, aggravated by the failure to 
operate and maintain irrigation systems at a community and national level. The total 
area under irrigation is increasing again, but as much as a third of the total available 
land previously irrigated is not being cultivated due to water shortages. As a result the 
irrigation infrastructure has seriously deteriorated, and many farmers returning to their 
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land cannot secure a reliable water supply to resume farming. Some provinces that 
rely heavily on ground water for irrigation – such as Ghazni, Helmand and Uruzgan – 
are particularly vulnerable, with drought and water shortages impacting directly on 
livelihoods
24
. 
At a larger regional scale, access to water resources in Central Asia, including 
Afghanistan, can often be both a source of local tension (individual and inter-
communal disputes), and a source of friction in inter-state relations (irrigation-
hydropower nexus, and the relations between upstream and downstream countries). A 
series of recent droughts and increasing air temperatures have reduced the size of 
glaciers in Afghanistan, posing additional long-term problems due to climate change. 
In the past 50 years larger glaciers in the Pamir and the Hindu Kush Mountains have 
already shrunk by 30 per cent, while some smaller ones have vanished altogether. 
More than 2.5 million people in Afghanistan are already affected by drought or are 
vulnerable to the impacts of recurrent drought and water shortages. The number may 
increase further due to global warming and further aridization
25
. 
In the last five years a dramatic decline in waterfowl has been observed on the Sistan 
Lakes, a transboundary water resource shared with Iran. In 2001 a severe drought 
stopped recharging of these wetlands and dried up the lakes, with predictably negative 
impacts on their ecology. Kol-e-Hashmat Khan is another degraded wetland near the 
city of Kabul. A combination of dry conditions and the diversion of water for 
irrigation and household use dried out this wetland. Urban settlements now occupy a 
large area of the partly dried-out lake. Drought and excessive extraction of ground 
water in the vicinity have affected the Ab-e-Estada and Dasht-e-Nawar lakes in 
Ghazni province. 
About 31 per cent of Afghanistan‘s households currently have access to safe drinking 
water. Kuchi households have the lowest rate of access (16%), while the rates for 
rural and urban households are respectively 26 per cent and 64 per cent, on the basis 
of minimum requirements of 20 litres per day per capita for the rural population and 
50 litres per day per capita for the urban population. Access to safe sanitary facilities 
(improved latrines) is available to only 5-7 per cent of households nationwide. 
Bacterial contamination of water sources is widespread, increasing morbidity and 
mortality especially among children. Water resources in Afghanistan are being 
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polluted due to indiscriminate disposal of untreated industrial and domestic effluents, 
and the discharge of household and street waste into streams. In some aquifers the 
concentration of hazardous chemicals exceeds hygienic standards
26
. 
In Kabul city, which is mostly supplied by ground-water sources (with hand pumps 
reaching shallow aquifers, and wells for deeper aquifers), water quality varies 
depending on the location. In some places the quality of ground water is acceptable; 
in others, the presence of pollutants makes it unsafe for consumption. The use of 
agrochemicals and the poor storage of pesticides can pollute surface and ground water 
alike. 
Afghanistan has a population of 22 million people, 70% of which is undernourished 
and one in four children die before the age of five. Only 13% of people have access to 
improved water sources and the situation has worsened due to inadequate rainfall over 
the last two years causing the government to declare 12 districts drought-affected. 
Kandahar province is particularly badly affected, currently experiencing one of the 
worst droughts since 1991. Since rain and snowfall have both been minimal, water 
levels of the river Arghandab, the main water source for Kandahar, have dropped. 
Both the drought and the recent conflict have played significant parts in damaging 
shallow wells and the traditional ‗karez‘ (underground water sources). Local people 
do not have access to much water at all let alone safe drinking water. 
Afghanistan‘s participation in regional and global water partnerships will be soon a 
prerequisite for the future use of international waters. Afghanistan needs to develop 
an appropriate information base covering the quantity and quality of its water 
resources. It must also carry out a comprehensive assessment of current and future 
water needs and availability. This could be done in cooperation with neighbours 
through the exchange of data and expertise, and building of professional and inter-
sectoral relations. 
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Nature of Problem 
The importance of agriculture in the economic development of any country, rich or 
poor, is borne out by the fact that it is primary sector of the economy, which provides 
the basic ingredients necessary for the existence of mankind. The existence of a 
developed agriculture sector is a pre-condition for bringing industrial revolution in 
any country. Most of the industries derive their raw material from this sector and it 
provides a ready market to the developing industrial sector. A flourishing agricultural 
sector is far more important for the development of economy. Increase in agricultural 
production may be attributed to combined effect of increase in net sown area, multiple 
cropped area, rise in yield per unit area and adaptation of improved patterns of 
cropping. A suitable cropping pattern promotes maximum production with minimum 
use of inputs. A change  in cropping  pattern  implies a change  in the  proportion of 
area under  different  crops  at a  given point of time .  
The cropping pattern of an area depends upon number of factors such as temperature, 
rainfall, soil and availability of irrigation facilities. Economic factors influencing 
cropping pattern include change in agricultural technology improved transport and 
marketing facilities, growth of agro- industries ability and inter – crop relationship. 
The farmers ability to  choose between alternative agriculture use of land also plays 
an important role in emergence of cropping pattern of a region Some cultural factors 
such as religion and caste also determine the response of communities to grow certain 
crops . Since the cropping pattern of a place is the out- come of long set tradition and 
agricultural practices and as such land use pattern of a region gives a general picture 
of the use of land for various purposes. The land use pattern of a region can be studied 
under the following categories such as: 
(1) Net sown area  
(2) Forest area 
(3) Current fallow  
(4) Cultivable waste land  
(5) Others  
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The land use pattern of a region can be an indicator of use fullness of land in the 
region. The land use pattern is a function of natural conditions like terrain, drainage 
system and fertility of soil. It is also determined by development of a region and 
available technological infrastructure facilities However, both cropping and land use 
pattern are dynamic concept which change in space and time.   
Water resources form the basis of agricultural development of any area so the 
proposed research work has been designed in order to trace out levels of agricultural 
development and consequently to have a spatial analysis of irrigation potential within 
the territory of Afghanistan. Irrigation potential of its regional rivers like Kabul, 
Harirud, Amu Darya and Helmand have wide significance for promoting agricultural 
growth and development in Afghanistan. Land use and means of irrigation in 
Afghanistan, if utilized properly, can play an important role in overall production of 
food crops. Agriculture and allied activities in Afghanistan are the mainstay of the 
afghan economy. Currently, over 75% of the country‘s population lives in the rural 
areas where agriculture is the primary activity and the sector contributes about 40-50 
% of the GDP (excluding the opium economy). However, only a very small share of 
Afghanistan‘s land (about 15% of around 65 million hectares total land in the 
country) is arable and only about 6% of the land is actually cultivated. Afghanistan‘s 
surface area is about 65 million hectares, of which, only 8 million hectares are arable. 
Of this around 5.3 million hectare land was irrigable. However, it has been found out 
that water is not managed properly in the study region. Consequently, the study region 
has got comparatively very low irrigation efficiency (25-30%). and the irrigation 
system and the irrigation methods could be one of the causes for this inefficiency.
27 
There are huge potentials to increase the cropland if the water efficient technologies 
would be adopted by the region. It is hoped that water-efficient irrigation technologies 
will reduce water consumption per hectare for a given level of yields and thus enable 
Afghanistan to irrigate a much larger area with its limited water resources.
28
  
Area irrigated before the war to be brought back to permanent irrigation through 
rehabilitation works (240000 ha). Area Under irrigation that requires potentially 
improvement/rehabilitation works allow more intensive Cultivation (1310000 ha). 
Area Under intermittent irrigation that can be brought to intensive Irrigation mainly 
through development of storage infrastructure (953000 ha).Area never irrigated that 
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could be brought to intensing through development of new irrigation Schemes 
(1035000 ha).
29
 
The adoption of water-efficient technologies will produce an additional benefit of 
slowing down soil salinization. Therefore; the efficient use of water not only irrigates 
much larger area but also will improve the productivity of all the crops grown in 
Afghanistan. The relevant measures – whether conventional or other – are costly. 
They require major sustained investments through increased budgetary allocations to 
water system maintenance and upgrading. Because of the collapse of institutional 
infrastructure in the country and lack of water resource control,47% of the surface 
water of Afghanistan (84000 million m
3
) flow to the neighboring countries to fulfill 
their numerous needs (MIRWE,2006).According to the above reference, Afghanistan 
uses only 2km
3
(63.42 m
3
/sec) from Amu Darya of an annual discharge of 9km
3 
(285.39m
3
/sec) that is entitled to use. The west-ward-draining Helmand and Harirod 
Murghab river basins, while comprising more than half of the area of Afghanistan 
53%, accounts for only15% of mean annual volume. Conversely, the Amu Darya 
basin makes up only 14 percent of total area but contributes 57% of annual volume of 
water discharge. The Amu Darya river basin has huge irrigation potential in 
Afghanistan. The utilization of water resources in Afghanistan regarding Amu Darya 
needs public awareness and significance of water resources in particular. We can 
irrigate five times more land area which we have already in Amu basin i.e. 402,100 ha 
(Table D) and (Table Y). Low level public awareness regarding the environment in 
general and the significance of the water resources. This is a major barrier for sound 
utilization of domestic and irrigation water resources. Inappropriate methods of 
irrigation practices, such as ponding and furrow irrigation. Disregarding crop water 
requirement in irrigation practices.
30
 
Therefore, there was a need to review the working of existing schemes to determine 
how far they could meet the requirements of new varieties of crops and cropping 
pattern and how their efficiency could be improved. Many existing irrigation schemes 
had suffered heavily from a variety of causes including faulty headworks, the silting 
up of reservoirs, seepage from canals and water courses and inadequate drainage. 
Ground water on the other hand does not suffer from any infirmities. Once exploited, 
so cheaply and so easily, ground water is available on demand ―Whenever‖ and 
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―whatever‖ amount is needed. If the Afghan government take such steps for the 
improvement of irrigation development, the republic of Afghan would self sufficient 
in food production, as well as to create a surplus for export and ultimately it boost the 
economic development of the country. 
31
 
Aims and objectives 
The space of economic development and economic transformation has an important 
implication in the role and strategy of agricultural development. On the one hand the 
space of transformation is the key determinant of the size and rate of change of 
agricultural labour force, which in turn affects the labour and capital productivity. On 
the other hand the extent and rate of transformation and specific nature of agricultural 
sector determines the extent to which economic development depends upon on capital 
formation in agriculture and transfer of capital from agriculture to other sectors. 
Keeping in view the complexities of economic development, it becomes necessary to 
study the aims and objectives of concerned problem. Diagnosis of development policy 
and recommendation concerning future policy requires measurement of success is in 
time dependent upon explicitly understanding of goals and objectives. The general 
objectives of economic development is to rise the average level of living standard of 
human population. Level of living is a per capita concept rather than one of the 
aggregate of the economy. In the present work an attempt has been made to study the 
Growth of Irrigation and its Role in agricultural Development in Afghanistan .To 
assess how the physical environment of the study area – physical features, drainage, 
climate and soil  of have influenced the availability of water and have helped in the 
development of irrigation facilities. To assess the impact of irrigation on farm 
practices – use of different sources of irrigation, consumption of high yield variety of 
seeds and chemical fertilizers and use of irrigation waters under different sources of 
irrigation. 
Keeping in view different dimensions of the proposed problem following objectives 
have been broadly outlined: 
i) To have a spatio-temporal analysis of agricultural development and irrigation 
sector in Afghanistan.  
 
Introduction 
 
 
 
Irrigation Potential and Levels of Agricultural Development in Afghanistan       19 
 
ii) To have an impact analysis of irrigation on agricultural development in the 
region. 
iii) To suggest priority measures for sustainable agricultural development. 
Hypotheses 
In context of the primary objectives of the study the following hypothesis have been 
formulated: 
i) More the water available through efficient irrigation, more the cropland available and 
higher the food production. 
ii) More the awareness, higher the water diversions from Amu Darya. 
Data Base 
For successful planning and analysis of various problems in the decision of 
agricultural policies data is essential. Agricultural development is a complex problem, 
therefore, reliable collection and sources of data are necessary for decision making 
and for future planning. The assigned study  have been carried out on secondary data. 
However, relevant data have also collected from published documents, policy notes 
and reports. The published data about irrigation and agriculture of Afghanistan have 
been collected from different sources like World Bank Reports, Statistical Digest and 
Asia Pacific, IMF sources, FAO production Year Book published by United Nations. 
Data for climatic variations have been collected from World Statistical Year Books, 
the Afghanistan Agro-meteorological Monthly Bulletin, and the United States Agency 
for International Development (USAID). The data regarding water resources collected 
from various sources such as  Afghanistan Information Management Services 
(AIMS), Afghanistan Research and Evaluation Unit (AREU), Asian Development 
Bank (ADB), Ministry of Energy and Water (MEW), Ministry of Irrigation, Water 
Resources and Environment (MIWRE, 2008), FAO Water Information on 
Afghanistan, Ministry of Agriculture, Irrigation and Livestock 2004 to 2007 etc. 
Methodology 
Keeping in view the varied dimensions of the problem, the methodology applied is 
also of varied nature. Suitable statistical techniques have been used in order to get the 
results based on cause and effect relationship, Simple Linear regression to find out 
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relationship between area and production of wheat, Weavers method (Minimum 
Deviation), Doi‘s method, and Maximum Positive Deviation method for crop 
combination. Location Quotient technique has been applied to find out crop 
concentration. In order to find out the crop diversification Gibbs Martin method has 
been applied. Relative Yield Index and the Relative Spread Index for the 
determination of suitability of crop have been applied. Irrigation Intensity index has 
been utilized to find out the ratio of Gross irrigated area and net irrigated area. For 
productivity measurements Yang‘s Method and Kendal‘s method have been applied 
for finding out productivity variation from one region to another region within the 
territory of Afghanistan. Yield level for each region and the whole country have been 
calculated.. Growth level and Yield level of crops have been computed and also 
shown by maps and graphs. Similarly for having impact analysis of irrigation means, 
rainfall, fertilizers, tractors etc. on levels of agricultural development, Spearman‘s 
rank correlation technique has been used. Geographical Information System (GIS) 
used for map making. 
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Review of the Literature 
This kind of work has not been carried out so far. However some indirect references 
are available in the form of papers, books, etc. Most of the works have emphasized 
and taken into consideration the development aspects and land reform policies. So 
there is enough scope for further research particularly in the direction which I have 
adopted. A good number of studies have been carried out to study the agricultural 
production both in Afghanistan and abroad. We shall discuss briefly the findings of 
some important studies which bear a direct relevance to the present study. 
Klemm, W., ―Promotion of Agricultural Rehabilitation and Development 
programmes in Afghanistan Water Resources and Irrigation‖ Islamabad, 1996. The 
work is the main source about the general overview of agriculture in Afghanistan. The 
suggestion about the rehabilitation of agricultural sector in Afghanistan and the 
programmes adopted so far, for the development of this sector form an important part 
of the work. The water resource management is a suitable way to come out of the 
problems faced by the people in Afghanistan in particular and Central Asia in general. 
However, the author failed to register irrigation potential of Afghanistan and the 
relative importance of irrigation potential and agricultural production. 
Asad, Amir Z. and Harris, Robert, (2003). ―The politics and economics of drug 
production on the Pakistan-Afghanistan Border”, Ashgate Publishing, Hampshire, 
UK. The author tried to anayse the economic importance of drug production for the 
local population and the political involvement in the field for getting their own 
benefits. Although the author included the important aspects of agriculture but failed 
to mention the prospects of irrigation for the agricultural development in Afghanistan. 
Azizi, Dr. Pir Mohammad, (2002). ―Special lecture on water resources in 
Afghanistan, Ministry of Irrigation, Water Resources and Environment”, Kabul, 
Afghanistan. The author highlighted the general importance of water resources in 
Afghanistan and emphasized on the awareness programmes for making proper use of 
water. 
Bhattacharyya, Kamal, Azizi, Pir Mohammad, Shobair, Sayed Sharif and Mohsini, 
Mohammad Yasin (2004). ―Drought impact and potential for their mitigation in 
southern and western”. The work is related with the factors responsible for drought in 
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Afghanistan along with the impact of drought on land and agriculture. Inspite of the 
fact, suggestions are forwarded by the author for proper management of the water 
resources but the potential of main rivers in Afghanistan and the suggestion for 
expansion of agricultural sector is out of context.  
Lee, J.L. (2006). ―Water Management, Livestock and the Opium Economy: Social 
Water Management” Afghanistan Research and Evaluation Unit, Kabul. The 
importance of management of water resources for the society in Afghanistan and the 
need of society to come forward to overcome the wastage of huge water resources of 
the different provinces form an important part of the work.  
Parry, Richard Lloyd, (2001). ―Opium farmers rejoice at defeat of the Taliban”. 21 
November 2001 The Independent. UK. The farmers were more tilted towards the 
short term benefits, they were least aware about the long term measures like proper 
use of water resources and the water resources were badly affected by the 
anthropogenic activities.  
Vincent W. Uhl Uhl, Baron, ―Afghanistan Overview of Groundwater Resources and 
Challenges” (2003). The author provides us information about the ground water 
resources and the challenges for making proper use of these resources. The works is 
target oriented and does not include anything about the surface water resources. 
Golam Monowar Kamal., River basins and Watersheds of Afghanistan‖ Afghanistan 
Information Management Service (AIMS) Kabul, Afghanistan May 10, 2004. The 
work gives general picture of river basins and watershed in Afghanistan. The author 
did not take into consideration the impact of means of irrigation on agricultural 
development. 
Dupree, I., ―Afghanistan 1984: Crises after Crises Internal and External‖, UN 
Association publication, 1984. It gives us information about the disturbed political 
atmosphere in Afghanistan and its impact on agricultural sector. It is more political 
than geographical, so we get least information about the irrigation and its relation with 
agriculture.  
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Bellew, H.W., ―Afghanistan and the Afghans”, sterling publications New Delhi, 1977.  
The work acquaints us about the Afghan history along with the importance of   Jirga 
system for them. The offensive nature of the Afghan society is briefly explained with 
their traditional culture and dress code. Although importance of agriculture for the 
local population is mentioned but the long term perspectives in geographical context 
are lacking. 
Anonyme, “Migratory waterfowl likely to be hit by war in Afghanistan‖, wild life in 
India 2001. The author is very much influenced by the impact of war on Migratory 
birds, so along with the impact of war on the birds it provides us information about 
the impact of war on environment as well, though agricultural damage is not clearly 
highlighted. 
Lee, Jonathan. ―The Performance of Community Water Management Systems”. 
Kabul: Afghanistan Research and Evaluation Unit, 2007. The work is a general 
discourse on the role of community in Afghanistan for the management of water 
resources and the suggestions about the strong organization for proper management of 
the resources are forwarded. 
Anderson, I.M. “Rehabilitation of Informal Irrigation Systems in Afghanistan.‖ 
Design manual. Rome: Food and Agriculture Organisation, 1993. It provides 
information about the informal irrigation system in Afghanistan. The author explained 
the efforts which the local population can take for coming out of the drought 
situations. The formal irrigation system which plays significant role for agricultural 
development in Afghanistan is out of context. 
Ahmad, M. and M. Wasiq., “Water Resource Development in Northern Afghanistan 
and Its Implications for Amu Darya Basin”. Washington: World Bank, 2004. The 
work is an exclusive study on Amu Darya basin. It explains the role of Amu Darya on 
agriculture in northern Afghanistan. It does not take into consideration the other river 
basin of Afghanistan, although Amu Darya constitutes one among the river basins in 
Afghanistan but the role of other basins cannot be subsidized. 
Anderson, I.M., Irrigation Systems, Water Management, Livestock and the Opium 
Economy. Kabul: Afghanistan Research and Evaluation Unit, 2006. The irrigation 
systems of Afghanistan and the management of water resources are mentioned in.  
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It also gives information about the significance of livestock on Afghan economy and 
the reasons for diverting towards opium cultivation. 
Ziaie, “Water Sector Strategy”; MEW Water Sector Strategy (2008). It provides 
information about water agreements in Afghanistan with Central Asian republics. The 
author also mentions population of Central Asian states and its impact on Aral Sea 
Basin and general water strategy management sectors. This work is lacking in 
correlation between irrigation and agriculture in Afghanistan. 
S. Horsman, “Afghanistan and Transboundary Water Management on the Amu 
Darya: A Political History” (2008). This work gives political overview of Amu 
Darya River Basin out of five main river basins. The author also highlighted historical 
background of the river basin.  
Ximing Cai, Daene C. McKinney, and Mark W. Rosegrant ―Sustainability Analysis 
for Irrigation Water Management: Concepts, Methodology, And Application to the 
Aral Sea Region” The author highlighted the sustaining irrigated agriculture for food 
security and preserving the associate natural environment for Aral Sea basin. It 
provides the general information about irrigation water management. 
“A Gazzeteer of Afghanistan and Nepal”, Pub. By Vipin for Vintage Books, 1989. It 
provides brief survey of several aspects related to the agricultural development. It has 
mentioned nothing about irrigational potential and pattern. 
Jureness, R., ―Agriculture in Afghanistan and Neighbouring Asian Countries”, the 
Library of congress, 2001. The author in his book compared the agricultural setup in 
Afghanistan and other Asian countries. Agriculture should be compared compatibly in 
order to make improvement, which agriculture demands at every step. 
Kelly, A., ―Rebuilding Afghanistan Agricultural Sector”, Asian Development Bank, 
2003. Kelly in his book suggested the main step for improving agricultural sector. But 
it has mentioned nothing about the irrigation potential of Afghanistan and its related 
issues. 
―Afghanistan Opium Survey” Pub. United Nation office on Drugs and Crime 
Government of Afghanistan Counter Narcotics Directorate, 2008. The book 
highlights the cultivation of opium and its impact on reduction of cultivated cereal 
 
Introduction 
 
 
 
Irrigation Potential and Levels of Agricultural Development in Afghanistan       25 
 
crop area. But the need is to emphasize on the forces which compel the people for 
opium cultivation and enquire about the scope of other crops/commercial crops. 
Afghanistan Post Conflict Environment Assessment, Published by United Nations 
Environment Programme, 2003. The book has taken into consideration the 
environment in relation to the prevailing potential situation in Afghanistan. While 
studying environment we cannot ignore the prevailing economic setup of the country. 
So I will try to analyze the agriculture setup in relation to the prevailing irrigation 
potential situation. No study of regional imbalances in the field of Irrigation Potential 
and Levels of Agricultural Development in Afghanistan has been done so far. Such 
types of studies play an important role in viewing agricultural development in its true 
perspective. Because study of irrigation potential and levels of agricultural 
developments are a step towards growth and development. Hence, the proposed 
research work can prove useful for regional planners, administrators and social 
scientists at large.   
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Organization of the Study 
In order to analyse properly the sub-themes, the study has been divided into following 
chapters. 
Introduction  
Chapters 
1.    The Physical setting of the Area under Study 
2.    Land Use and Cropping Pattern 
3.    Levels of Agricultural Development in Afghanistan 
4.    Irrigation Potential in Afghanistan 
5.    Sources of Variation in Growth of Agricultural productivity 
        Conclusion and Suggestions 
        Bibliography 
 Nature of the problem, objectives, data base, hypothesis, methodology and review of 
the research work has been taken up in introduction. The physical setting of the area 
under study covers physiography of Afghanistan along with climatic characteristics, 
coupled with drainage and regional setting. While as land use and cropping pattern 
deals with crop combination and pattern of crop geography and land use system. 
Levels of Agricultural Development systematically analyses growth and productivity 
of crops in Afghanistan. This study has been taken up province-wise and figures out 
regional variations in main crops of country. While as means of irrigation, water 
potential of rivers, Irrigation potential of rivers, irrigated area from different sources 
has been highlighted in the chapter entitled Irrigation Potential in Afghanistan. On the 
other hand, various factors which mainly included Environmental, Technological and 
Institutional have been taken into consideration in the chapter entitled Sources of 
Variations in Growth of Agricultural Productivity. Lastly, the thesis has been summed 
up and possible suggestions have been formulated for solving problems of Afghan 
agriculture especially irrigation.   
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Introduction 
Central Asia, the cradle of human abode, has witnessed waxing and wanning of 
thriving civilizations in response to different environmental regimes which led to 
various agro-climatic problems whose solution often determined the well-being of 
peasant masses and ruling minorities, the fate of governments and finally the rise and 
fall of dynasties. The ruthless climatic changes, being also a product of unwanted and 
imbalanced man-nature interaction, which have rendered Central Asia once the cradle 
of human civilizations, into an arid and sparsely populated continental landmass. The 
direct adverse impact of climatic change has been on the water resources whose 
depletion as well as growing need particularly in arid and semi-arid areas, is being 
considered as a big challenge for the future
1
. 
Much of central Asia is either mountainous or desert, these occupy the western 
part of the Central Asia. The deserts and steppes of Turkimenia upto Mongolian 
plateaus, have an average height about 1.609 km. Between the Caspian sea and the 
Amu Darya (oxus) is a vast area of sandy desert a clay depressions (Takyr) known as 
Karakum (Black sands).The dry alluvial plain kyzylkum (Red sand) lies between the 
two well known rivers of Central Asia, Amu Darya and Syr Darya
2
. 
 Between the southern border of the Turanian lowland and the high mountains 
of Central Asia is zone of loess and covered piedmount plains at a height of 100-250 
m. This zone includes the slopes of the kopet Dag and also the Fergan Basin. A high 
mountain wall, extending from the east coast of the Caspian Sea to the Zaysan 
Depression, encloses Central Asia on the south and east. In the south, the kopet Dag 
(Dry Mountain) and associated ranges lie mainly in Iran, where they reach above 
2,700m in height. Much of the same applies to the ranges of the Hindu Kush to the 
east of the Kopet Dag in that they lie almost entirely in Afghanistan
3
. Snow capped 
mountains along with deep valleys are found in the south-east. The Pamir-Alay 
Mountains are a series of East-West oriented ranges fanning out from the Pamir Knot 
(Roof of the world) of Afghanistan and Pakistan. The highest peaks like Mount 
Communism rises to 7,495m and Mount Lenin to 7,134m are found in these ranges. 
The Tyan shah (heavenly Mountains) system is a complex of ranges, having a height 
of about 33,00m and infrequent passes. The Fergana Basin (the gem of Central Asia) 
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15-40 km wide and 160 km long lies in the north of the Trans-Alay range. The Basin 
containing the Issyk-kul (hot lake)
4
. 
Physiography of Afghanistan 
Afghanistan is a semi-arid land-locked country in the Centre of Asia, specifically 
upon the geologic Iranian plateau and is 647,500km
2 
(similar to the Australian state of 
New South Wales, or the Canadian province of Manitoba, and slightly smaller than 
the U.S. states of Texas). Covering an area of about 652 000 square kilometers. It 
extends about 1300 kilometers from southwest to northeast, and about 600 kilometers 
from northwest to southeast. The extreme length of the country from the north- east to 
the south- west is 700 miles, and extreme breadth for the Herat frontier to Khyber is 
about 600 miles. Afghanistan has no outlet on any ocean and the nearest sea – the 
Arabian Sea, and lay 300 miles to the south. The Afghanistan stretched between 29
0
 
and 38
0 5‟ North latitude, 600 50‟ and 740 15‟ of the East longitude. On the map 
Afghanistan looks like a tortoise with an outstretched neck. The neck of tortoise is the 
most highly elevated part of country, the Wakhan, Panhandle (Fig. 11). In this 
northeastern corner, the ranges of the Hindu Kush climb to the Pamir, a great knot of 
mountains where Afghanistan, Tajikistan, and china meet
5
. The Hindu Kush slopes 
south –west into the main body of Afghanistan, forming a broad network of 
highlands. North of the highlands, forming part of the border with Turkmenistan, 
Uzbekistan and Tajikistan, flows the Amu Darya (formerly called the Oxus), one of 
the Asia‟s chief rivers. Afghanistan has a total of 5,529 km of borders, with the 
longest being the 2,640 km border on the southeast and south with Pakistan. 
Afghanistan is also bordered to the west by Iran (930 km) and to the north by the 
central Asian states of Tajikistan (1,206km), Turkmenistan (744km) and Uzbekistan 
(137 km). Afghanistan‟s shortest border is on its eastern frontier with china (76 km). 
(Fig. 1). The eastern part of Afghanistan is a region of swift – flowing, rivers, green 
and fertile valleys and high lands. Deserts make the south and south west.  The Hindu 
Kush, the chief mountains of Afghanistan, covers ¾th of total area. The highest point 
in Afghanistan is Noshaq attains altitude of 7,492 m and the lowest point is Amu 
Darya which is 258 m. Mostly rugged mountains – the Hindu Kush and connected 
ranges, plains in north and south west and large areas of sandy desert near the 
southern border with Pakistan
6
.  
 
Physiography of Afghanistan 
 
 
Irrigation Potential and Levels of Agricultural Development in Afghanistan Page 31 
 
 
Source: AIMS/AERU                                                     
Fig. 1.1        
Most of the rivers in the country and all of the perennial ones, originate from 
the mountains of the Hindu Kush range in the center of the country and flow towards 
Afghanistan‟s international borders. Most river systems have maximum flow in the 
spring and early summer months from snowmelt, and lower flows in the fall and 
winter months. The Hindu Kush Mountains decrease in altitude from the northeast 
towards the southwest, and the rivers originating from the higher northeast part of the 
range demonstrate more sustainable flows as compared to the rivers originating from 
the central and lower parts of this mountain range (Fig. 1.2). The main surface water 
resources of Afghanistan are the Amu Darya, the Helmand River, the Kabul River, 
and the Harirud and Murghab rivers. Afghanistan shares these rivers with Iran, 
Pakistan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan. The Registan and 
Dasht-i-Margo deserts in the South, which comprise about 5% of the country, receive 
very limited precipitation that mostly evaporates
7
. The only perennial rivers are those 
originating from the Hindu Kush, which include: the Kabul River and its tributaries 
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the Konar, Laghman, Logar, and Panjsher Rivers, the Helmand and the Arghandab, 
the Hari Rud, the Kunduz and the Kokcha, and the Amu Darya. 
Topography map of Afghanistan 
 
Source: AIMS (2009)                   
Fig. 1.2 
Total estimated population of Afghanistan is 22.23 million of which 85% are 
directly dependent on agriculture (FAO and WFP, 2003), population annual growth 
rate is around 3.8%, population density 34.1 person per square km, life expectancy at 
birth is 41.9 years for male and 43.4 years for female (WHO, 2004), urban population 
is 21.9% of total population. A number of 2,000,000 refugees are still in Pakistan and 
another 1,500,000 in Iran. Numbers of people killed in war reaches to about 
2,000,000
8
.  
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Climate  
Afghanistan is a mountainous and very dry country located in the arid sub‐tropics at 
29‐37° north of the equator. The lowland plains in the south of Afghanistan 
experience extreme seasonal variations in temperature, with average summer (JJA) 
temperatures exceeding 33°C and mean winter (DJF) temperatures of around 10°C. 
The much of the country is at very high altitude and experiences much lower 
temperatures all year round, with average summer temperatures not exceeding 15°C, 
and winter temperatures below zero in the highest regions
9
. 
Rainfall in Afghanistan is very scarce, and mainly affects the northern 
highlands, arriving in March and April. Rainfall in the more arid lowlands is rare and 
can be very unpredictable. However, the remarkable feature of Afghan climate is its 
extreme range of temperature within limited periods. The smallest daily range in the 
north is when the weather is cold; the greatest is when it is hot. For seven months of 
the year (from May to November) this range exceeds 17 °C (31 °F) daily. Waves of 
intense cold occur, lasting for several days, and one may have to endure a cold of −24 
°C (−11 °F), rising to a maximum of 8 °C (18 °F). On the other hand, the summer 
temperature is exceedingly high, especially in the Oxus regions, where a shade 
maximum of 45–50 °C (113–122 °F) is not uncommon. At Kabul, and over all the 
northern part of the country to the descent at Gandamak, winter is rigorous, but 
especially so on the high Arachosian plateau. In Kabul the snow lies for two or three 
months; the people seldom leave their houses, and sleep close to stoves. At Ghazni the 
snow has been known to lie long beyond the vernal equinox; the thermometer sinks as 
low as −25 °C (−13 °F), and tradition relates the destruction of the entire population 
of Ghazni by snowstorms more than once
10
. 
Temperature 
Mean annual temperature has increased by 0.6°C since 1960, at an average rate of 
around 0.13°C per decade. The rate of increase is most rapid in September, October 
and November with increases at an average rate of 0.29°C per decade and slower in 
December, January and February at a rate 0.11°C per decade. The frequency of hot 
days1 and hot nights has increased since 1960 in every season. The average number 
of „hot‟ days per year has increased by 25 (an additional 6.8% of days2) between 
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1960 and 2003. The rate of increases is greatest in September, October and 
November, when the number of hot September, October and November days has 
increased by 3 days per month (an additional 10.3% of SON days) over this period. 
The average number of „hot‟ nights per year has increased by 26 (an additional 6.7% 
of days) between 1960 and 2003. The frequency of cold days and nights annually has 
decreased since 1960. The average number of „cold‟ days per year has decreased by 
12 (3.2% of days) between 1960 and 2003. The rate of decrease is greatest in winter 
(DJF) when the average number of cold winter days has decreased by 1.6 days per 
month (5.2% of winter days) over this period. The number of cold nights has 
decreased at a similar rate to cold days
11
. (Table 1.1) 
  The Afghan climate is continental with temperatures ranging from 30° C in 
summer to -20 c° in winter. In spring, late frost can affect fruit production. Annual 
evapotranspiration (ETP) rates are relatively low (9,000 - 1,200 mm) in the Hindu 
Kush due to long and severe winters. They vary between 1,200 mm and 1,400 mm in 
the northern plains and reach up to 1,800 mm in the southern and southwestern plains. 
However, summer ETP rates are high everywhere, showing a daily peak of 5-8 mm in 
June, July and August. Due to strong winds occurring particularly in Herat and in the 
southwestern plains  maximum daily ETP rates are over 10 mm in July and August 
(maximum of 11mm in July).
12
 
Agriculture is practiced from 250 m to a little above 3,500 m altitude in the 
central highlands (Hazarajat) and the mountains of Badakhshan, mostly concentrated 
on plain and valley floor irrigation. Considerable differences in agricultural practices 
and cropping patterns exist both among regions as well as locally between the troughs 
and peaks of valleys. Agriculture varies from sub-tropical areas such as Jalalabad 
(315 frost-free days), where citrus and sugar cane grow to temperate cool areas, where 
only barley and wheat are cultivated (>180 frost days/year). Frost can cause damage 
to fruits (in spring) and crops (in autumn).
13
 
Precipitation 
The annual distribution of rainfall shows a picture of an essentially arid country, with 
more than fifty percent of the territory receiving less than 300 mm of rain. With the 
exception of the eastern border regions, which are at the far edges of monsoon  
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influence, about fifty percent of the precipitation occurs in winter (January to March) 
much of which falls in the form of snow in the central mountainous regions. A further 
30 percent falls in spring and summer months when day temperature is high, is the life 
blood of Afghans agriculture.   
Although Herat is approximately 240 m (787 ft) lower than Kandahar in 
altitude, the summer climate is more temperate, and the climate throughout the year is 
far from disagreeable. From May to September, the wind blows from the northwest 
with great force and this extends across the country to Kandahar. The winter is 
tolerably mild; snow melts as it falls and even on the mountains does not lie long. 
Three years out of four at Herat it does not freeze hard enough for the people to store 
ice; yet it was not very far from Herat, and could not have been at a greatly higher 
level (at Rafir Kala, near Kassan) that, in 1750, Ahmad Shah's army, retreating from 
Persia, is said to have lost 18,000 men from cold in a single night. In the northern 
Herat districts, too, records of the coldest month (February) show the mean minimum 
as −8C0 (18 °F) and the maximum as 3C0 (37 °F). The eastern reaches of the Hari 
River, including the rapids, are frozen hard in the winter, and people travel on it as on 
a road
14
. 
Afghanistan is an arid to semi-arid country receiving erratic rainfall over the 
years. Rainfall, which varies from a low of 75 mm in Farah to 1,170 mm in south 
Salang, occurs mostly in the winter months and particularly in the February-April 
period. The wet season is concentrated in winter and spring when the vegetative cover 
is low. In higher elevations, precipitation falls in the form of snow that is critical for 
river flow and irrigation in summer. From June to October, Afghanistan receives 
hardly any precipitation. The southern part of Afghanistan (the crescent from Herat to 
Ghazni) receives less than 300 mm of rain per year. The region south of west and 
Farah receives less than 100 mm of rainfall per year
15
. The central highlands and 
northern Afghanistan receive between 300-400 mm of rain annually, while the highest 
mountains in these areas may receive more (Koh-i Baba range, Band-i Baian, Safid 
Koh, Tirband-i Turkistan). The Hindu Kush Mountains in the northeast and east 
(western edge of summer monsoon from the Indian continent) receive above 400 mm  
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of rainfall annually (Fig. 4). Under these climatic conditions, the major limiting factor 
for agriculture production is water availability at critical growing periods. 
Afghanistan is a drought-prone country. A severe drought generally equates to 
low winter rainfall in two consecutive years. Rainfall records suggest that low winter 
rainfall in two successive years occur at least once every 10-15 years. The last below-
average consecutive years were 1963-1964, 1966-1967, 1970-1971-1972, 1999-2000-
2001 and part of 2002 (in the southern part of the country).
16 
 
Table- 1.1 
Change in Temperature and Precipitaion 
(2007) 
 
                                                 Observed                Observed                                 Projected changes by the 
                                   Mean                       Trend                                                    2030s 
                                   1970-99                 1960-2006                              Min.              Median                      Max.   
 
                                       Temperature 
 
                                          ( C0  )
                         
(Change in Co per decade)                                              Change in C0       
                               Annual                13.5                               0.13                                            1.1                           1.5              2.1      
                                DJF                       5.6                                0.11                                             1.2                     1.7                   2.8  
                               MAM                   13.8                              0.17                                              1.2                     2.0                   3.0 
                               JJA                         23.6                            0.15                                               1.1                       1.8                 2.9 
                              SON                      13.5                             0.29                                                 0.7                       1.4                2.2 
                                                                                   Precipitation     
                                mm per                      Change in mm per                                        Change in mm per month 
                                month                                 decade 
                                Annual           24.4                                    -0.5                                               -5                        0                          3    
                               DJF                  38.4                                     0.0                                               -7                          0                           5     
                               MAM              40.7                                     -2.7                                              -20                       -4                           3    
                               JJA                    8.5                                       0.2                                               -3                          0                          10 
                              SON                   10.1                                    0.8                                               -3                          0                           5         
                                                                                                                                                                                                                                                                
Source: Computed on the basis of data available on United states Department of Agriculture 
(USDA) 
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Source:  Department of Meteorology, Department of Transport and Tourism. The data were entered by 
FAO Agro-meteorology department in Kabul under the supervision of Rabah Lekhal, FAO 
Agro-meteorologist 
 
Fig. 1.3 
 
 
Agro-ecological zones 
Agro-ecological zones and watersheds are the most significant criteria for zoning if 
the purpose is surveying agriculture. However, the identification and delimitation of 
agro-ecological zones in Afghanistan is rather difficult. The country has a very varied 
geography, with literally thousands of microclimates and micro-watersheds, and 
frequently conditions change from one valley to the next, within a fairly short 
distance. The main instrument for analyzing agro-ecological zones is the Afghanistan  
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Land Cover Atlas, prepared by FAO, published in 1999  on satellite and ground 
information dating from 1990-93. As land use has somewhat changed over the 
intervening years, and normally varies from one year to the next due to rainfall and 
climatic conditions.
17
 FAO is now preparing to update the Land Cover Atlas, using 
recent satellite imagery and ground data, but no such update is available at the 
moment on a general basis. However, in certain areas of the country there is some 
information about current land use patterns, and this was used complementarily to the 
Land Cover Atlas in those particular locations. Changes concern several factors: 
encroachment of rain-fed cultivation into grassland, changes in water rights denying 
access to water to farmers at the tail of certain irrigation systems, destruction or 
deterioration of some irrigation systems during the wars of the 1990s, changes caused 
by population displacement or because of changing cropping patterns. For instance, 
some areas had been classified in the Atlas as “irrigated areas with one crop per year” 
because at the time they were devoted to cotton (one crop per year) but now they are 
devoted to other crops that  allow for two crops per year, such as wheat followed by 
maize, rice or pulses. Also, some areas near Kabul (e.g. Wardak) have seen an 
important expansion of fruit and vegetable production, whereas other traditional areas 
for vineyards (as in Parwan) have seen their orchards devastated by war.
18
 
The most usual classification of agro-ecological zones for Afghanistan is the one 
proposed by Humlum (1959) and revived by Louis Duprée (1980) under the shape of 
“geographic zones”. This classification includes a total of eleven zones, of which only 
nine have any  agricultural significance (the other two are the deserts in the South-
West and the Wakhan Corridor leading to the Pamir Knot in the Northeast).
19 
(Fig.1.4) 
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Fig. 1.4 
 
Table 1.2 
Total arable land (irrigated or rain-fed) 
(2010) 
 
Total Arable 
Land  (Ha) 
Irrigated 
(Ha) 
Rainfed 
(Ha) 
Total 6,536,971 3,145,373 3,391,597 
Agro-ecological Zones    
Badakshan mountains 374,900 78,154 296,746 
Central Mountains 522,797 274,135 248,662 
Eastern Mountains and Foothills 245,571 226,458 19,112 
Southern Mountains and Foothills 607,309 532,078 75,231 
Northern Mountains and Foothills 2,823,010 368,667 2,454,343 
Turkistan Plains 789,777 589,958 199,819 
Herat-Farah Lowlands 445,957 392,716 53,240 
Helmand Valley - Sistan Basin 727,650 683,206 44,444 
Source: Computed and Compiled on the basis of  data available on MAIL/FAO/FAAH 
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The zones as defined by Humlum and Duprée cover large stretches of 
contiguous territory, but in fact only parts of each are usable (or actually used) for 
agriculture. One agro-ecological zone like the Turkistan Plains along the Northern 
border appears as a contiguous belt, but in fact it comprises succession of river flood 
irrigation systems opening up into the deserts up North, with barren or grazing land in 
between. Other regions may comprise both high mountain areas with perpetual snow 
cover besides other areas where agriculture is practicable. It is also worth noting that 
the actual delimitation of the zones, especially by Duprée, took other factors into 
account such as road accessibility or ethnic identity, which in theory should not be 
considered when defining agro-ecological zones. These factors also may have 
changed greatly during the last thirty years. 
 
 
Table1.3 
Farms with irrigated or rain-fed land 
(2010) 
 Farms 
With Irrigated 
Land 
With Rainfed 
Land 
Total 1,063,269 944,561 444,169 
Agro-ecological Zones    
Badakshan mountains 35,346 26,006 30,218 
Central Mountains 167,168 151,940 97,797 
Eastern Mountains and Foothills 175,327 172,583 14,964 
Southern Mountains and Foothills 79,426 79,426 18,021 
Northern Mountains and Foothills 281,048 202,864 233,774 
Turkistan Plains 74,857 67,520 24,417 
Herat-Farah Lowlands 146,759 143,815 14,718 
Helmand Valley - Sistan Basin 103,338 100,406 10,260 
Source: Ministry of Agriculture and Animal Husbandry.        
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For the purpose of the present analysis, the geographical subdivision of the 
Afghan agricultural sector into eleven agro-ecological zones were adopted. These 
zones reflect basic ecological properties of land and climate, plus some supplementary 
criteria about accessibility and prevailing agricultural activity. Infact, arable land is 
only a fraction of each zone‟s territory.20 Fig.ure 1.4, shows main classes of land 
cover in each agro-ecological zone. The zones indeed have designations that allude to 
a broad stretch of territory, such as “Northern Mountains and Foothills”. However, 
given the mountainous geography of Afghanistan, agricultural activity does not 
occupy a contiguous and homogeneous stretch of the country. Agriculture is possible 
only in specific patches or strips of land in the numerous mountain valleys and the 
thousands of micro-watersheds created by numerous streams coming down from the 
mountain ranges. More or less contiguous and relatively extensive agricultural areas 
only exist in some parts of the territory (such as the Turkistan Plains or the Northern 
Foothills) where flat or gently undulating land prevails, but even there the actual 
conditions of the terrain and the capricious nature of water supply impose at the best 
of times only a patchwork of cultivable and uncultivable land rather than a continuous 
pattern of cultivation. In this survey some estimates are given about the actual extent 
of the cultivable land within some of the land cover types, especially within the rain-
fed crop land
21
. 
It is possible and convenient to establish also finer agro-ecological differences 
within each broad agro-ecological zone. For instance, within the wide belt of rain-fed 
land in the Northern Mountains and Foothills there are recognizable differences 
between conditions in the Western or Eastern parts of that belt, not so much in the 
soils (that are generally homogeneous, mostly of the Loess type) but in rainfall, slope, 
and elevation. In the massive Highlands that make much of the Central Mountains 
Agro-ecological Zone there are also internal differences based on altitude, 
precipitation or watershed. Thus the zones may be considered to break down into a 
number of specific agricultural areas located in different provinces and districts, 
belonging to different watersheds and existing at different elevations
22
. These local 
variants of the zones have their own agricultural specificity, and thus conclusions  
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about one of the broad agro-ecological zones are not meant as an exact description of 
every local variant, but as an average for a certain type of terrain on which certain 
kinds of agriculture prevail. 
Soil 
In Afghanistan, soil fertility is being degraded by poor agricultural practices; grazing 
patterns have changed as conflict, land claims and drought have affected traditional 
grazing patterns; and irrigation systems are being affected by silting and flooding. 
Barren land (deserts, cliffs, etc.) occupies a third of the total land area, whereas the 
amount of agricultural land under cultivation and pasture has dropped in the last two 
or three decades either through abandonment (due to lack of water availability and 
damage to irrigation systems) or degradation (due to soil erosion, salinization, 
reduced soil fertility).
23
 
National soil maping has only been done at a very small scale. Detailed work 
was limited to alluvial valley- little is known of upland soils, including the rainfed 
wheat-lands of the north. Much of the hilly land and some of the deserts are rock and 
gravel. The Central highlands have desert steppe or meadow- steppe soils. The 
Northern Plains have extremely rich, fertile loess soils. The southern Plateau has 
infertile desert soils except in places along rivers where alluvium has accumulated. 
Arable soils are generally of high pH. Nitrogen is the main limiting nutrient in crop 
production, phosphorus is often lacking, response to potassium is rare. The soils in 
Afghanistan ranges from the northern plains having extremely rich, fertile, loess like 
soils, while the south western part of the southern plateau has infertile desert soils 
with a high sand content (mean sand content 49%) except along the rivers in the south 
west, where alluvial deposits can be found providing the necessary nutrients for 
agricultural production, these deposits are linked to the constant erosion processes 
occurring in the steep lands.
24
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Source; Afghanistan Information Management Service (AIMS) 
Fig. 1.5 
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Vegetation of Afghanistan 
Afghanistan has the unique distinction of being the home of a very large number of 
plants and animal species, a majority of which are endemic. This biodiversity is 
rapidly being lost making the preservation of these rich and diverse resources a matter 
of immediate concern.  Vegetation all over Afghanistan has been severely influenced 
by man and only a few high mountain and very dry desert areas retain a quasi natural 
vegetation cover. In most parts the vegetation depends on the winter rain, in the south 
winter rains are often irregular. Rainfall increases to the north and east resulting in 
better vegetation conditions in these parts. The eastern parts receive additionally some 
monsoon rains in summer. The principal vegetation types in Afghanistan can be 
summarized as fallow.
25
 
Desert Vegetation 
The desert vegetation can be divided into two sub-zones. Within each of these sub-
zones, there is considerable variation in vegetation, depending upon the amount and 
effectiveness of precipitation and on site conditions. The deserts of the north, west 
and south in Registan and Dashte – Margo contain active sand dune and dunes fixed 
by a rather open vegetation. The flora here is scarcely modified by man. These sub-
zones are described below. 
Extreme Arid Zone (100 – 150 mm): Only the Sistan Basin in Nimroz province 
belong to this category, the vegetation is comprised of trees, shrubs and grasses. 
Arid Zone (150 – 300mm) :.On the south-west zone the vegetation cover is 30 
percent and the Northern zone an arid winter rangeland are of vital importance for 
Karabul sheep and the carpet industry. The vegetation cover is 35 percent with high 
species composition diversity. The main plants are Haloxylon persicum and perennial 
Aristida. 
Steppe Vegetation  
The steppes in Afghanistan are scarce in typical steppe grasses, they should be named 
semi – deserts. They are the most important grazing areas where large number of 
nomads graze their livestock on a seasonal basis. On the basis of species, 
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composition, growth form and aspects, the steppe is characterized by two distinct 
communities are Artemesia steppe and Grass steppe.
26
 
i) Artemesia Steppe: This shrub steppe- community forms a broad transitional belt 
between desert and deciduous forests from west (Heart) to south-west (Ghazni). 
Afghanistan on the southern side of Hindu Kush mean annual precipitation ranges 
from 200 to 300 mm. The soils are well developed and contain considerable amount 
of Gypsum. The Predominant plant species are Artemisia maritime, dwarf schrubs, 
etc. (Fig.1.6) 
ii) Grass Steppe: This community occupies the fertile loess plains below deciduous 
forests on the northern side of the Hindu Kush mountain range. Meam annual 
precipitation varies from 150 to 300 mm. 
Decidous Forests 
With increasing altitude and precipitation, Xeromorphic woodlands replace the steppe 
vegetation. The mean annual precipitation ranges from 300 to 500 mm. The pistachio 
was once a widespread indigenous tree in Afghanistan. Productive pistachio forests 
now only occur in the north where they cover an area of 300,000 ha in Badghis 
province and produce about 2000 tonnes of nuts in a year. To the north of the Hindu 
Kush on the extensive loess plains between 600 m and 1600 m woodlands of 
pistachio vera and in the north-eat remnanats of Cercis griffithii are characterized. 
(Fig.1.6)     
Forests 
Only remnants of the forests that once covered a large part of Afghanistan are visible 
and most of these are severely degraded and no longer produce sustainable yields. It is 
estimated that 2.2 million ha (about 3.4 %) still support forests. However these forests 
are scattered only throughout the eastern Hindu Kush and the Northern Hindu Kush. 
The four main forests regions of Afghanistan are Kunar, Paktia, Nangarhar and 
Badghis. Some 66500 ha. of well preserved conifer forests exist in Kunarha. There are 
eighteen principal forests types in this region.
27
 
 In the north-east (the northern Hindu Kush) some of the valuable pistachio 
forests have apparently been cut for timber and fire wood. Trees and forests are 
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similarly being depleted throughout the country. In Afghanistan forests have been 
divided into number of types such as 
Sclerophyllous Forests 
In eastern Afghanistan, from change – sarai to Nundai, different types of western 
Himalayas and Mediterranean evergreen sclerophyllous forest occur. This forest 
forms an extensive belt an altitudes between 1300 and 2000 meters. The dominant 
tree is Quercus baloot. The mean annual precipitation ranges from 400 to 600 mm in 
these areas of scelerophyllous forests. 
Coniferous Forests    
Almost all coniferous grow in a distinct altitudinal zonation in the eastern Hindu 
Kush, except for the juniperous excels which occurs in the northern Hindu Kush. 
Coniferous forests which receives the Indian monsoon rain. The best conifer forests 
are located between 2000 – 3300 mm. The forest belt between 2200 and 2500 m in 
moderately humid parts is 5 -12 m high Pimus gerardiana woodland with local stands 
of Betula.
28
  
 
Alpine Tundra  
Alpine vegetation occupies a large area in the central and eastern most highland of 
Afghanistan. The mean annual precipitation ranges from 400 to 600 mm nearly 90 
percent of it being in the form of snow. The main plant genera trend to be Koenig a 
draba, oxyria etc. On mountain ridges, above the tree line at about 3300m subalpine 
and alpine shrubs, alpineheaths and meadows occur which offer good range forage for 
domestic animals. The subalpine and alpine vegetation of the Hindu Kush on dry sites 
is open and poor in species, but each slope may have another species pattern. Usually, 
the alpine meadows, dominated by grasses and a variety of herbs, are heavily utilized 
during two months as summer pastures by nomads and the pastoral people. Mosses 
and lichens occur even higher, up to the highest peaks on rocky surface.   (Fig.1.6)  
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Azonal vegetation  
Rivers, Lakes 
These systems have been drastically altered by human activity. The original forests of 
major river valleys have been replaced by irrigated crops. Dense vegetation is found 
in regularly flooded areas. This is dominated by Tamarix, Salix etc. Along the river 
beds on well drained areas with deep soils, many of the wild ancestors of cultivated 
fruit trees occur. Desserts are arid areas, where salinity close to the erosion basins is a 
common natural phenomenon. By irrigation without drainage in agricultural areas 
also salinity is enhanced, and after a few decades those fields are unproductive and 
have to be abandoned. They are taken over by halophytic vegetation.
29
  
 
Vegetation Map of Afghanistan 
 
Fig. 1.6 
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Landuse  
Land use Pattern has been defined as the layout or arrangement of the uses of the 
lands (e.g. crop growing housing) in specific areas. Land use is the human 
modification of natural environment or wilderness into built environment such as 
fields, pastures and settlements. More recent significant effects of land use include 
urban sprawl, soil erosion, soil degradation, salinization and desertification. Land use 
and land management practices have a major impact on natural resources including 
water, soil, nutrients, plants and animals. Land use information can be used to develop 
solutions for natural resource management issues such as salinity and water quality. 
For Instance, water bodies in a region that has been deforested or having erosion will 
have different water quality than those in areas that are forested.
1
 
Land forms are one of the major natural resources of a country. The nature and 
magnitude of economic activities, industrial and agricultural activities, mainly depend 
on quantum of land resources and on the manner in which there are used. Given the 
limited area of land, its use has to be made in a way so that it maximize the current 
return from it, and does not damage its potentialities for yielding better returns in 
future. In the wake of growing population the limitedness of land can be more 
severely felt and this has to be kept in view by the planners, social scientists and 
researchers. Land utilization is, therefore, of great importance particularly when it can 
be put to alternative uses. Land utilization deals with, “The study of problem arising 
in the process of deciding between the alternative major types of land use and putting 
all types of land to their respective optimum uses”.2 
  The country whose economy is based on agriculture like Afghanistan, the 
proper land utilization is most important for over all development. It is because land is 
not only for agricultural use but is also the source of forest produces medicinal herbs 
and water that plays a vital role in a country’s economy. Land use is the application of 
human controls in a relatively systematic manner to the key elements within any 
economic system in order to derive benefit from it
3
. More than 20 years of War, a 
decade of drought and the unsustainable use of natural resources, which could not 
cheeked by weak state institutions, have degraded the Afghan environment. Water 
shortages and deforestations are particular concerns for Afghanistan’s development.  
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Forest which plays an important role in maintaining the retention capacity of 
watersheds and mitigating climatic fluctuations have been destroyed. Afghanistan’s 
economy depends on agriculture to provide livelihood for majority of its people there 
is no alternative economic occupation for many of them. Water shortages, 
desertipected and soil erosion have therefore a direct Impact on their well-being.
4
 
 
Pattern of crop association constitutes a dominant feature of agriculture 
landscape of an area. In the sphere of agricultural geography the importance of 
combinational analysis of cropping pattern of different elements can broadly be 
overemphasized. To know and to analyse variable position of individual crops within 
themselves as the integral complex, the study of crop combination regions becomes 
indispensible such studies reveal the important features of agricultural landscape. As a 
matter of fact crops associates, option and the choice  is not arbitrary on the other 
hand it is based on the environmental conditions such as climate, hydrology and 
edaphic. Variations in these environment habitats determine the regionalization of 
cropping pattern because environmental conditions of any region are directly related 
to its crop ecology. It is basically an ecosystem which shapes and reshapes the growth 
and development of agricultural spectrum of an area varying ecosystems are 
responsible for varied types of agricultural ecology which were studied in relations to 
model system of varying environmental conditions can help us in viewing agricultural 
scenario of a region in a better perspective. All sorts of developments are viewed with 
respect to particular set-up of environment factors operating in a particular area. 
Therefore such types of studies are important because crop ecology signifies interplay 
of environmental factors operating in a particular area. As such the present study is 
largely determined by prevailing habitats, the pattern of landscape and the nature of 
ecological system. Besides these variables economic influences and social behavior 
also influences the cropping pattern. The study of crop association is, therefore, not 
only concerned with agricultural landscape, but affords an appropriate  measures to 
know as to how human response is involved in diversified and complex aggregate 
environment.
5
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The agricultural sector of Afghanistan has been and will remain a critical 
component of economic growth and human development. Hence, sustaining 
livelihoods in Afghanistan is primarily governed by appropriate environmentally 
sound management of land resources. Agricultural and allied activities in Afghanistan 
are the mainstay of the Afghan economy. Agriculture is the main source of income for 
the Afghan economy. Nearly 80% of Afghanistan’s population is involved in farming, 
herding or both. Currently over 75% of the country’s population lives in rural areas 
where agriculture is the primary activity and the sector contributes about 40-50% of 
the GDP (excluding the opium economy). However, only a very small share of 
Afghanistan’s land (about 12% of around 65 million hectares total land in the 
country) is arable and only about 6% of the land is actually cultivated. Afghanistan’s 
surface area is about 65 million hectares, of which, only 8 million hectares has been 
arable of this around 5.3 million hectares land was irrigable. However, due to scarcity 
of water and unpredictability over the snow-fall, only around half of this irrigable land 
was actually irrigated.
6
 (Table 2.1) 
Another 1.4 million hectares of cultivated ran-fed land supplemented the 
irrigated areas. In the year 1993, around 12% of all land in Afghanistan was used for 
agricultural purposes (5% irrigated and 7% rainfall). Rangelands cover about 29 
million hectares, and another 23.6 million hectares are made up of Barren Land. 
Marsh lands cover about 0.4 million hectares. Forest cover about 1.9 million hectares 
and are concentrated in the east and South-east of the country Fig 1.1 Shows land use 
cover in Afghanistan.
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Table 2.1 
Landuse in Afghanistan 
(2010) 
Land Use 
Areas 
(Million Ha) 
Percentage 
Agricultural land- irrigated  3.45 5.23 
Agricultural land-Rainfed 4.6 7.09 
Rangelands 29.3 45.09 
Barren lands 23.6 36.30 
Forrest and woodland 1.3 2.92 
March land 0.4 0.61 
Water Bodies 0.3 0.46 
Snow-covered Areas. 1.5 2.30 
Total  64.4 100% 
Source: Computed on the basis of data available on FAO/AREU (Afghanistan Research and total 
Evaluation Unit). 
Landuse in Afghanistan 
 
 
Source: Computed on the basis of data given on Table 2.1.  
Fig. 2.1 
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Table 2.2 
Land use Pattern in Afghanistan, 1985-86 to 2006/07 
(000 ha) 
Source: Computed on the basis of data available on IMF Country report 2008- Statistical 
appendix. 
The following table 2.2 shows the change in the land use pattern that occurred in the 
country during the past two decades. Out of total land area of 65,223 thousands 
hectares, reserve forests accounts for 1,700 thousands hectares. In the past 20 years, 
the extent of permanent crops land area has increases from 75 (000ha) to 116 (000ha). 
Land Put to non- arable uses has also increased from 54,470 thousands hectares to 
55613 thousands hectares. Agricultural area has decreases from 10753 thousands 
hectares to 9610 thousands hectares.
 
Table 2.3 
Afghanistan: Land cover change from 1972-2009. 
 
Land Cover 1972  (Million HA) 2009 (Million Ha) 
 Total land cover 64.55 64.55 
Agricultural land (irrigated)   
Intensive 2.00 1.55 
Intermittent 1.50 1.64 
Rainfed 5.4 4.5 
Range land 28.27 29.17 
Forests 1.9 1.3 
Source: Land cover statistics derived from remote sense, 1993 data and government Statistic 
published in 1972. FAO, Project AFG/90/009. 
 1985-86 1990-91 1995-06 2000-01 2006-07 
Total Land areas. 65.223 65,223 65,223 65,223 65,223 
Permanent crop 75 138 95 105 116 
Permanent pasture 30,000 30,000 30,000 30,000 30,000 
Forests and WoodLands 1,700 1,700 1,700 1,700 1,700 
All other land 25,770 25,613 25,613 25,613 25,613 
Non-Arable land 54,470 55,613 55,613 55,613 25,613 
Agricultural areas 10753 9,160 9610 9610 9610 
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Comparing the land cover statistic of 1972 and 1993 from the table-1.3 the following 
would be concluded. 
i) The total area under cultivation reduced from 14% to 12% as per following. 
ii) Irrigated component of the areas under cultivation reduced from 3.5 million         
hectares to 3.2 million ha during 20 years period. 
iii) Rainfed areas in this period dropped from 5.4 million hectare to 4.5 million ha. 
iv) Forest cover, Including the Pistachio forest declined from 1.9 million ha to 1.3 
million ha. Deforestation rate is about 30,000 ha per year. Illegal logging and 
the demand for fuel Wood and extended drought are the main factors 
contributing to deforestation 
v) Rangelands areas are intensively degraded. Overgrazing and cultivation of 
rangeland by increasing rural community to initigate the effects of drought has 
resulted in widespread degradation, flooding and severe soil erosion. 
 
Source: Computed on the basis of data given on table 2.3 Fig. 2.2 
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Cropping Pattern 
Cropping Pattern means the proportion of area under various crops at a point of time. 
The crop statistics published by the governments are used to denote the cropping 
Patterns. Cropping Pattern is however, a dynamic concept as it changes over space 
and time. The cropping Patterns of a region are closely influenced by the geoclimatic, 
sociocultural, economic, historical and political factors. The physical environment 
(Physiography, climate, soil and water) imposes limits on the growth and distribution 
of plants and animals. The role of man in the cultivation of certain crops in a region is 
also quite important
9
. The physical environment reduces the choice of crops, either by 
prohibiting the growth of certain plants or by reducing their yield per unit area. The 
cropping patterns vary from region to region, depending on the terrain, topography, 
slope, temperature, amount and reliability of rainfall, soils and availability of water 
for irrigation. The perception and assessment of environment also guide to grow 
certain crops in a region. Those areas of the world where physical diversities are less, 
the cropping patterns are less diversified. 
The study of cropping pattern constitutions a significant aspect within the spatial 
dimensions of agricultural geography as it provides a good base for regional planning. 
Owing to its importance the problem has engaged the attention of geographers and 
agricultural land use planners. The study made so far within field range in approach 
from tropical to regional and vary in extent from small areas of minor political units 
to the entire country.
10
 
Thus to draw a comprehensive picture of the broad mosaic of cropping pattern in 
Afghanistan study of character and extent of its crop association patterns seems 
imperative. Cropping pattern may be referred to a particular location such as the 
country as a whole or to smaller units like the state, districts, villages and ultimately 
to farms. It may likewise be related to a particular point of time. A change or shift in 
the pattern implies a change in the proportion of area under different crops which 
depends to a large extent facility on the available to raise crops in the given agro-
climatic setting. Further, the development of marketing infrastructure and the demand 
pattern of the people are also factor which affect cropping pattern. As such cropping 
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pattern play a very important role in determining the levels of agricultural 
production.
12
 
On the availability of alternative and more efficient crop than existing ones, new 
cropping pattern in a region may emerge. For intensifying the cropping pattern and 
multiple cropping, the short duration fertilizers responsive, high yielding varieties are 
required. Any cropping sequence to be adopted by the cultivator should be flexible. 
Agriculture is the mainstay of Afghanistan economy. It is the main source of national 
output and employment. In fact, some 55 percent of the country’s estimated 22.23 
million people are directly dependent on agriculture. Of the estimated 8 million 
hectares of arable land available in Afghanistan in the mid-1979 about 5.3 million has 
the potential to be used for irrigated crop production. However, only about half of this 
area was actually cropped. The remaining 2.6 million had the potential to be used for 
rainfall crop production, but, about half of this area was left fallow. 
Afghanistan’s pre-war economy was mainly based on agriculture and livestock 
production. Despite its difficult terrain, adverse climatic conditions and limited arable 
land. Afghanistan was largely self-sufficient in food and a significant exporter of 
agricultural products particularly horticultural products. Since then, Afghanistan has 
been devastated by years of war and civil strip and a debilitating five years drought 
which have resulted in the collapse of the agricultural sector and devastated the 
country’s food production capacity. Compared to the pre-war situation, Afghanistan 
now has one of the lowest levels of per capita food availability in the world.
15
 (FAO) 
The Afghanistan will require substantial humanitarian, rehabilitation and 
reconstruction assistance over a long period to regain for its food supply and for 
reducing poverty. Rehabilitation of agricultural productivity capacity should be given 
priority.     
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Table 2.4 
Cropping Pattern in Afghanistan 
(2008-10) 
 
Source: Computed and Compiled on the basi of data available on FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2008)/FAAH-2010 
 
 
Source: Computed on the basis of data given on table 2.4 
Fig. 2.3 
Wheat, 2294
Barley, 275
Rice, 148
Maize, 114
Potato’s, 40.2
Pulses, 101
Total, 2972.2
Cropping Pattern in Afghanistan (2010)
Crops Area (000 ha ) Percentage (% ) 
Wheat 2294 77.18 
Barley 275 9.25 
Rice 148 4.97 
Maize 114 3.83 
Potato’s 40.2 1.35 
Pulses 101 3.39 
Total 2972.2 100 
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Table 2.5 
Cropping Pattern in Afghanistan ( 000 ha) 
Region wise (2008- 10) 
Region 
Wheat 
(000 
ha) 
% 
Barley 
(000 
ha) 
% 
Rice 
(000 
ha) 
% 
Maize 
(000 
ha) 
% 
Pulses 
(000 
ha) 
% 
Potatoes 
(000 ha) 
% Total 
North 887 82.81 132 12.32 7 0.65 8 0.74 25 2.33 12 1.12 1071 
North –
east 
538 73.79 77 10.56 80 10.97 24 3.29 6 0.82 4 0.54 729 
West 343 79.03 44 10.13 10 2.30 12 2.76 23 5.29 2 0.46 435 
West-
central 
74 63.24 19 16.23 0 0 2 1.70 13 11.11 9 7.69 117 
Central 112 77.77 1 0.69 3 2.08 23 15.97 1 0.69 4 2.77 144 
South-west 173 73.61 1 0.42 22 9.36 10 4.25 26 11.06 3 1.27 235 
South 104 82.53 1 0.79 0 0 10 7.93 5 3.96 6 4.76 126 
East 63 55.16 0 0 26 22.76 25 21.89 0 0 0.2 0.17  
Source: Computed and Compiled on the basis of data available on  FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2010) 
 
The table 2.4 reveals that wheat occupies large area having a percentage of 77.18 
percent out of total cultivated area, which was followed by barley with 9.25 percent. 
The other crops like rice, maize; Potato’s and pulses constitute 4.97, 3.83, 1.35, and 
3.39 percent respectively. The table 2.5, while denoting the region wise cropping 
pattern in Afghanistan having marked fluctuation among the different regions. The 
different crops in north region have varied areal structure. The wheat is dominant crop 
occupying about 82.81 percent, which was followed by other crops like barley, pulses, 
potato’s maize and rice constituting 12.32, 2.33, 1.12, 0.74 and 0.65 percent 
respectively. In the North - eastern region, the area occupied by wheat, barley, rice, 
maize, pulses and potato’s is 73.79, 10.56, 10.97, 3.29, 0.82 and 0.54 respectively. 
Among these crops major portion of cultivated area is under occupation of wheat. The 
trend is not different in west were the major portion of land is occupied by wheat with 
79.03 percent, followed by barley. On the otherhand west-central region does not 
show any marked deviation from the west and north regions with 63.24 percent under 
the cultivation of wheat, 16.23 percent under barley and 11.11 percent under pulses. 
The other three regions: central, south - west and south have almost similarity interms 
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of cropping pattern. All these regions have wheat as dominant crop fallowed by 
maize. The eastern region has major portion of cultivated area under wheat with 55.16 
percent and rice with 22.76 percent.  
The cropping pattern of a region or areal unit may be determined on the basis 
of areal strength of individual crops .The first, second and third ranking crops of an 
areal unit may be called as the dominant crops of that unit. These crops, if occupying 
more or less the same percentage of the total cropped area, shall be competing for area 
with each other and the farmer will decide which crop may fetch him more profit in a 
given year under the prevailing rainfall and demand, supply and commodity price 
condition. In general, for the determination of cropping patterns of a region, the minor 
crops (crops occupying insignificant proportion of the total cropped area) are 
eliminated.
16 
Apart from the proportion of area under a particular crop, its relative yield also 
guides the suitability of that crop in a given geoclimatic and cultural setting. On the 
basis of these indices the suitability of the crop grown in a region may be ascertained. 
If the relative yield is below 90 % then it may be an inefficient crop and therefore 
should not be devoted more area to cultivation. Cropping systems of a region are 
decided by and large, by a number of factors such as soil and climatic parameters 
which determine overall agro-ecological setting for nourishment and appropriateness 
of a crop or set of crops for cultivation. 
The relative yield index and the relative spread index for the determination of 
suitability of crop may be calculated by applying the following formulas. 
Relative yield Index =  
Mean yield of the crop in a component areal unit       
 Mean yield of the total area
× 100 
 
Relative spread Index = 
 
Area of the crop expressed as % of total cultivated area in the areal unit     
 Area of the crop expressed as % of the total cultivated land in the entire region
× 100 
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Relative Spread Index 
From Relative spread index technique, we have observed that area under different 
crops varies from region to region. Wheat is a stable crop in Afghanistan. It is very 
important crop in Afghanistan, wheat occupies much arable land as compared to other 
crops. We categorise relative spread index into three parts i.e. low, medium and high. 
Wheat occupies high relative yield index in North, West, Central and South regions of 
Afghanistan i.e. 107.29, 102.39, 100.76 and 106.93 respectively. While as medium 
spread area found in North-east, South-west regions i.e. 95.60 and 95.37 respectively. 
On the other hand, low spread index found in West-central, and East regions i.e. 81.93 
and 71.46 respectively. 
The total average area recorded by barley during 2010 was 275000 hectares in 
Afghanistan. However, the highest average area covered by barley was in north and 
west-central regions of Afghanistan. It occupies spread index 133.18 and 175.45 
percent respectively. In north-east, west regions of Afghanistan showed medium 
spread index i.e. 114.16 and 109.51 % respectively. On the other hand, the low spread 
index found in central, south-west, south and east regions i.e. 41.85, 4.54, 8.54%  
respectively. 
Rice is also cultivated in Afghanistan. The high spread index of rice found in 
north-east, south-west and east regions of Afghanistan. It occupies area percentage as 
such 220.72, 188.32 and 457.94 respectively. While as North, West, Central, West-
central and South regions showed low spread index. These regions occupied area as 
such 13.07, 46.27, 41.85,0 and o percent respectively. 
The high spread index of maize was recorded in Central, South and East 
regions of Afghanistan. These regions occupied 416.97, 201.09 and 571.54 percent 
respectively. While as medium spread index found in South-west, i.e. 110.96 percent. 
On the other hand, low spread index found in North, North-east, West, West-central 
i.e. 19.32, 85.90, 92.06, 44.38 percent respectively. Similarly the other important 
crops cultivated in Afghanistan are potato’s and pulses. These cover an area of 1.35 
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percent and 3.39 percent respectively. The relative spread index of these crops in 
Afghanistan is shown in table 2.7. 
 
 
Table 2.6 
AFGHANISTAN: Relative Spread Index (%) 
 (2010) 
Region Wheat Barley Rice Maize Potatoes Pulses 
North 107.29 
(High) 
133.18 
(High) 
13.07  
(Low) 
19.32 
(Low) 
82.96 
(Low) 
68.73 
(Low) 
North-East 95.60 
(Medium) 
114.16 
(Medium) 
220.72 
(High) 
85.90 
(Low) 
40  
(Low) 
24.18 
(Low) 
West 102.39 
(High) 
109.51 
(Medium) 
46.27 
(Low) 
72.06 
(Low) 
34.07 
(Low) 
156.04 
(High) 
Central 100.76 
(High) 
7.45 (Low) 41.85 
(Low) 
416.97 
(High) 
205.18 
(High) 
20.35 
(Low) 
South-West 95.37 
(Medium) 
4.54 
(Low) 
188.32 
(High) 
110.96 
(Medium) 
94.07 
(Medium) 
326.25 
(High) 
West-Central 81.93 
(Low) 
175.45 
(High) 
0 (Low) 44.38 
(Low) 
56.96 327.72 
(High) 
South 106.93 
(High) 
8.54  
(Low) 
0 
(Low) 
207.04 
(High) 
352.59 
(High) 
116.81 
(Medium) 
East 71.46 
(Low) 
0  
(Low) 
457.94 
(High) 
571.54 
(High) 
14.07 
(Low) 
0  
(Low) 
Source: Computed and compiled on the basis of data available on FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2010) 
 
 
Relative Spread Index 
Index Wheat Barley Rice Maize Potatoes Pulses 
Low < 90 <90 <90 < 90 < 90 <90 
Medium 90 – 100 90 – 120 90 – 120 90 – 120 90 – 120 90-120 
High >100 > 120 > 120 >120 >120 >120 
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Afghanistan 
Relative Spread Index (Region wise) 
 
 
Source: Computed on the basis of data given on table 2.6 
Fig. 2.4 
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Relative Yield Index 
It is seen from the table 2.8, that the relative yield of wheat is not uniform in all the 
regions of the country.  The high relative yield of wheat was observed in west, central, 
south, and south-west i,e 128.42, 152.10, 124.21 and 151.05 percent respectively. 
While as medium yield of wheat (98.42, 110 and 108.94 percent respectively) was 
found in North-east, West-central and East regions of Afghanistan. On the other hand, 
low yield level was recorded in North region of Afghanistan i.e. 80 percent. 
Barley is also second dominant crop in Afghanistan. High yield of barley is 
recorded in West, Central, South and South-west regions of Afghanistan. These 
regions obtained the percentage of 120.80,175.16,143 and 147.65 percent 
respectively. North-east region of Afghanistan has recorded medium relative yield i.e. 
117.44 percent. While as low yield of barley (87.91 % 52.34 % respectively) has been 
recorded in North and West-central regions. Rice is kharif crop grown in Afghanistan, 
mostly in North, North-east and East regions of Afghanistan. High yield index was 
found in North, North-east, West, Central, East and South-west regions of 
Afghanistan. The percentages of these regions are 100,100,100,100,100 and 100 
respectively. While as low yield index was recorded in West-central and south 
regions. 
Maize is another crop which is cultivated in Afghanistan. The yield index of 
maize does not show marked fluctuation. High yield index of maize (100.67 %, 
100.67, 100.67%, 100.67 % and 100.67 % respectively) was recorded in North, 
North-east, West and South-west .While as East region has shown medium yield 
index i.e. 100 percent. Low yield of maize was found in south region. Similarly, the 
index of potatoes and pulses also shown in table 2.8. The yield index of pulses and 
potato’s has shown marked fluctuation as compared to other crops. 
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Table 2.7 
 AFGHANISTAN: Relative Yield Index (%) 
(2010) 
Region Wheat Barley Rice Maize Potatoes Pulses 
North 80  
(Low) 
87.91 
(Low) 
100 
(High) 
100.67 
(High) 
333.33 
(High) 
203.57 
(High) 
North-East 98.42 
(Medium) 
117.44 
(Medium) 
100 
(High) 
100.67 
(High) 
50 
(Low) 
20 
(Low) 
West 128.42 
(High) 
120.80 
(High) 
100 
(High) 
100.67 
(High) 
16.66 
(Low) 
167.85 
(High) 
West-
Central 
110 
(Medium) 
52.34 
(Low) 
0 
(Low) 
83.89 
(Low) 
133.33 
(High) 
125 
(Medium) 
Central 152.10 
(High) 
175.16 
(High) 
100 
(High) 
100.67 83.33 
(Low) 
71.4 
(Low) 
South 124.21 
(High) 
143.63 
(High) 
0 
(Low) 
0 
(Low) 
100 
(Medium) 
7.14 
(Low) 
East 108.94 
(Medium) 
0 
(Low) 
100 
(High) 
100 
(Medium) 
16.66 
(Low) 
0 
(Low) 
South-West 151.05 
(High) 
147.65 
(High) 
100 
(High) 
100.67 
(High) 
33.33 
(Low) 
214.28 
(High) 
Source:  Computed and Compiled on the basis of data avialble on FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2010) 
 
 
Relative Yield index 
Category Wheat                 Barley               Rice                    Maize                     Potatoes                    
Pulses 
Low <90                       <90                     <5                         <90                          <90                             
<90 
Medium 90-120                 90-120                -----                        90 – 100                  90 – 110                  
90 - 125       
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High >120                     >120                    >90                         >100                         >110                         
>125 
 
 
 
 
Afghanistan 
Relative Yield Index (Region wise) 
 
 
Source: Computed on the basis of data given on table 2.7 
Fig. 2.5 
 
Source: Computed and compiled on the basis of data available on FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2010) 
 
 Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and Statistical Digest and Asian Pacific by UN (2010)  
 
Source: Computed and compiled on the basis of data available on FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2010) 
 
 
Source: Computed and compiled on the basis of data available on FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2010) 
 
 
Source: Computed and compiled on the basis of data available on FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2010) 
 
 
Source: Computed and compiled on the basis of data available on FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2010) 
 
 Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and Statistical Digest and Asian Pacific by UN (2010)  
 
Source: Computed and compiled on the basis of data available on FAO Production Year Book 
(2010) and Statistical Digest and Asian Pacific by UN (2010) 
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Crop Concentration in Afghanistan 
From a concentration of a specific element of agriculture we usually make out that 
there is a concentration of a recognizable degree of a particular element in an area. 
Crop, livestock or agricultural enterprise concentration means that the different crops, 
livestock or agricultural enterprises when viewed together by superimposition reveal 
areas where in their regional concentration do not overlap. Earlier studies depicting 
crop, livestock or agricultural enterprise patterns were mostly based on the qualitative 
approach which was usually not very useful as it concealed the degree of 
concentration of an individual crop or agricultural element in an area. The quantitative 
approach, on the other hand, uses statistical techniques which are most appropriate for 
the demarcation of concentration patterns of various elements of agriculture such 
studies help us in getting a clear picture of the complex agricultural landscape and 
encourage us in making a scientific analysis of the agricultural patterns.
18
 
The general concentration of an enterprise (crop or livestock) can be 
quantified with the help of location quotient or coefficient localization crop 
concentration means the variations in the density of any crop in an area/region at a 
given point of time. The concentration of a crop in an area largely depends on its 
terrain, temperature, moisture and pedological conditions. Each crop has a maximum, 
minimum and optimum temperature. It has a tendency to have high concentration in 
the areas of ideal agro climatic conditions and the density declines as the geographical 
conditions become less conductive. It is because of the suitability of agro climatic 
conditions that cotton has high concentration in the black earth (vegur) region.
20
 
Delineation of crop concentration region help in ascertaining the areas where a 
particular crop grows well even with the help of minimum inputs and thus has great 
significance for agricultural development and planning. A number of statistical 
techniques have been evolved and applied for the demarcation of crop concentration 
regions. The percent share of a crop in the total cropped area and the determination of 
relative density with the help of location quotient are some of the techniques that are 
frequently used for the demarcation of crop concentration regions. 
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The location quotient method may be expressed as under: 
𝐈𝐧𝐝𝐞𝐱 𝐟𝐨𝐫 𝐭𝐡𝐞 𝐝𝐞𝐭𝐞𝐫𝐦𝐢𝐧𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐜𝐫𝐨𝐩 𝐜𝐨𝐧𝐜𝐞𝐧𝐭𝐫𝐚𝐭𝐢𝐨𝐧
=
𝐀𝐫𝐞𝐚 𝐨𝐟 𝐱 𝐜𝐫𝐨𝐩 𝐢𝐧 𝐭𝐡𝐞 𝐜𝐨𝐦𝐩𝐨𝐧𝐞𝐧𝐭 𝐚𝐫𝐞𝐚𝐥 𝐮𝐧𝐢𝐭
𝐀𝐫𝐞𝐚 𝐨𝐟 𝐱 𝐜𝐫𝐨𝐩 𝐢𝐧 𝐭𝐡𝐞 𝐞𝐧𝐭𝐢𝐫𝐞 𝐫𝐞𝐠𝐢𝐨𝐧/𝐜𝐨𝐮𝐧𝐭𝐫𝐲
 
Area of all crops in the component areal unit     Area of all crops in the entire 
region/country    
The main advantage of the location quotient technique for the delineation of crop 
concentration lies is the fact that it enables the geographers and planners to 
understand the area of specialization of different crops grown in a region at a given 
point of time. By applying this technique, if the index value is greater than the unity, 
the component areal unit accounts for a share greater than it would have had if the 
distribution were uniform in the entire region, and therefore the areal unit has a 
concentration of great agricultural significance.   
The concentration pattern of different crops in Afghanistan is shown on a 
figure 2.6, Wheat is the dominant crop in Afghanistan and covers an area of about 77 
percent of total cultivated area. The contiguous zone of high concentration of wheat 
spreads over the regions of North region, West region, and South region. Medium 
concentration of wheat has been found in Central region, while as low concentration 
is found in the regions of North-east, West-central region, East and South-west. 
  Barley is the second important crop of Afghanistan. It covers an area of 9.25 
percent of cultivated area. High concentration of Barley is found in West Region. 
Medium concentration of barley has been found in North, North-east, and West -
central regions. On the other hand, South, South-west, Central and East have the low 
concentrated areas 
  Paddy is also an important crop in Afghanistan covering an area of about 4.97 
percent of the total cultivated area. The high concentration of rice observed in North-
east and East regions. Medium concentration is found in South-west region, while as 
North, West, North-east, and West-central regions are the low concentrated regions. 
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Maize is another important crop cultivated in Afghanistan, covering an area of 
about 3.83 percent of the total cultivated area. The very high concentration of maize is 
found in Central region and East region. High concentration is found in South region, 
while as medium concentration is found in South-west region. On the other hand, 
North, West, North-east and West-central regions having low concentration. 
Pulses are also important crop in Afghanistan covering an area of about 3.39 
percent of total cultivated area. High concentration of pulses is found in West - central 
region, and South-west region. While as medium concentration has been found in 
west region and south region, on the other hand, Central, East, North, and North-east 
regions are low concentrated areas. Potatoes are also important vegetable of 
Afghanistan covering an area of about of 1.35 percent of the cultivated area. The very 
high concentration of potatoes is found in West- central region, & South region. 
While as high concentration is found in Central region. Medium concentration of 
potatoes has been found in North region and South - west region. On the other hand, 
West region, North-east region and East region has low concentrated areas. 
  
Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and 
Statistical Digest and Asian Pacific by UN /MAIL(2010). 
Fig. 2.6 
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Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and 
Statistical Digest and Asian Pacific by UN (2010). Fig. 2.7 
 
Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and 
Statistical Digest and Asian Pacific by UN/MAIL (2010). 
Fig. 2.8 
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Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and 
Statistical Digest and Asian Pacific by UN/MAIL (2010). 
Fig. 2.9 
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Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and 
Statistical Digest and Asian Pacific by UN/MAIL (2010). 
Fig. 2.10 
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Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and 
Statistical Digest and Asian Pacific by UN/MAIL (2010). 
Fig. 2.11 
 
Crop Diversification in Afghanistan 
The diversification in structural forms of agriculture such as cropping pattern, 
livestock structure or agricultural enterprises explains why it is possible or necessary 
to raise a variety of these forms which possesses nearly an even proportion. 
Essentially, it is an indicator of multiplication of agricultural activities which 
obviously involve intense competition among various activities for space. The keener 
the competition higher the magnitude of diversification, and lesser the competition, 
greater will be the trend towards specialization or monocultural farming where 
emphasis in one or two crops. Agriculture diversification is now almost a normal 
feature of stable agriculture and progressive farm management in most of the 
extensive agricultural parts of the world
22
. 
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         Crop diversification is a concept which is opposite to crop specialization. The 
farmers all over the world, especially in the developing countries; try to grow several 
crops in their holdings in an agricultural year. The level of crop diversification largely 
depends on the geoclimatic/socio-economic conditions and technological 
development in a region. In general, higher the level of agricultural technology, lesser 
the degree of diversification. Moreover, the rich farmers prefer to specialize in 
agricultural enterprise while the poor and subsistent farmers are generally more 
interested in the diversification of crops.  
         Crop diversification denotes the number of crops grown in a region within a 
specific period of time. It is an indicator multiplication of agricultural activities which 
indicates intense competition between various crops for space. Stiffer the competition 
higher is the magnitude of diversification, and lower the competition, greater will be 
the trend towards specialization or monoculture. Agricultural diversification is now 
almost a normal feature of stable agriculture and progressive farm management in 
most of the extensive agricultural parts of the world. It has been made possible by 
modern irrigation, use of fertilizers, HYV seeds, pesticides and mechanization 
technologies. Besides, the vagaries of weather, subsistent and orthodox farming 
practices also compel farmers to sow a number of crops. Hence, the magnitude of 
agricultural diversification shows the compact of physical, socio-economic and 
techno-organizational factors on agriculture. 
Gibbs Martin (1962), Bhatia (1965) and Jasbir Singh (1976) have suggested various 
methods to calculate crop diversification. A better metod was proposed by Gibbs 
Martin. 
 
                                           Crop diversification Index =      Ex
2
  
                                                                                           ---------- 
                                                                                             (Ex)
 2
 
Where x is the percentage of total cropped area occupied by each crop.  
Table 2.8 
Crop Diversification Index of Afghanistan 
Index range Category Number of Regions Name of Regions 
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 Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and 
Statistical Digest and Asian Pacific by UN (2010). 
          The Crop diversification regions of Afghanistan have been shown in fig.2.11,it may 
be seen that north region, south region, west region and the central region have the 
lowest degree of crop diversification. In fact, these are the areas of monoculture, 
specializing either in wheat or barely cultivation. The North- east region and South - 
west region have moderate level of diversification, while the east region and west 
central region have a high degree of crop diversification. (Table 2.8) 
          The main advantage of a map showing the level of diversification lies in the 
fact that it helps in the future planning and development of agriculture. The regions 
which have a high degree of diversification are generally the areas of extreme 
moisture condition and /or areas of erratic rainfall. In such areas agriculture is largely 
subsistent in character. The areas of high degree of diversification of crops deserve 
special attention of planers for development of agriculture. The maximum goal of 
agricultural land utilization as revealed by the composition and distributional pattern 
of crop diversification is on maximum production towards west - central region and 
moderate level of diversification towards North - eastern region. The crop 
diversification based on statistical technique is a significant device and asses 
dominating portion of crops in different regions of the country.  
0.30 – 0.40 Low 4 North Region, South Region, West Region, 
Central Region 
0.40 – 0.50 Moderate 2 North-east Region, South-west Region 
0.50 – 1 High 2 East Region, West Central Region 
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Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and 
Statistical Digest and Asian Pacific by UN (2010)/MAIL. 
Fig. 2.12 
Crop Combination in Afghanistan 
The study of crop combination regions provides a significant aspect of agricultural 
geography as it provides a good base for regional planning. The concept of crop 
combination is a scientific device to study the existing spatial relationship of crops in 
association with each other in agricultural geography and land utilization. Such study 
is necessary in order to have a more complex structure of agricultural regions. The 
measures the areal domains of crops which are closely related and which occur 
together in varying strength.
24 
On lower level of crop dominance diversities and 
complexities persist, but this can easily be relegated and studied with limitation of 
varying crop associates according to their importance in the region this idea of crop 
combination could be best utilized in understanding the existing agricultural 
situations, the land used patterns of a region and the planning of crops for the future. 
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Untill now several methods of crop combination have been presented e.g. decreasing 
order  arrangement of the percentage of different crops followed by the calculations of 
standard deviation for ranking of different set of crops by weaver (1954) ,maximum 
distance method of Ayyar (1969), method of difference and summation and lower unit 
method of Athawale (1966); standard deviation method Betal (1976) after weaver but 
not even a single method is presented for preserving the integrity of higher percentage 
of crops grown in a region and simple calculations
25
. 
  The study of crop combination regions constitutes an important aspect of 
agricultural geography as it provides a good basis for agricultural regionalization. The 
crops are generally grown in combinations and it is rarely that a particular crop 
occupies a position of total isolation other crops in a given areal unit at a given point 
of time. The distribution maps of individual crops are interesting and useful for 
planners but it is even more important to view the integrated assemblage of the 
various crops grown in an areal unit, e.g. demarcation of a region into the rice region 
or wheat region does not explain the agriculturally significant fact that very often the 
wheat region also has a rice crop, and vice-versa or wheat is often grown with gram, 
barley, mustard, lentil, peas and rapeseed. For a comprehensive and clear 
understanding of the agricultural mosaic of an agroclimatic region and for the 
planning and development of its agriculture, a systematic study of crop combination is 
of great significance. Thus to draw a comprehensive picture of the broad mosaic of 
crop landuse in Afghanistan a systematic study of the character and extent of crop 
association picture seems informative.
26
 
  In 1954 weaver was the first to use statistical technique to establish the crop 
combination of the Middle West (USA).The method popularly known as “Minimum 
Deviation Method” was calculated in terms of areal percentage for all the possible 
combination in the unit taken into the consideration against a theoretical of 100 % in 
case of a single crop 50% in each of the two association 33.3% in each of three crop 
association regions and so on.
27
Weavers formula is as such 
 =
𝑑2
𝑛
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Where as 
∑ = value of the crop combination. 
d = difference between the actual crop percentage in a given unit and 
appropriate percentage in the theoretical curve. 
n= number of crops in a given combination. 
 It has been calculated according to weaver’s formula that Afghanistan as a 
whole is one crop combination region, which lies in the region of one crop 
combination, i.e. wheat 77.18 percent area. However, it is seen from table 2.6, in 
Afghanistan high percentage share has been recorded by wheat i.e. 77.18 percent of 
total cultivated area. While as 9.25 was contributed by barley, the second dominant 
crop in Afghanistan. The share of  rice, maize, pulses and potato’s are 4.97,3.83, 3.39 
and 1.35  percent respectively.                         
Monoculture            =   (100-77.18)2    = (22.82)2    = 520.75 
                                                    1 
 
2 Crop combination  =    (50-77.18)
2
+ (50-9.25)
2 
  =     1199.65                                                                                                   
                2 
 
3 Crop Combination = (33.3-77.18)
2
+(33.3-9.25)
2
+(33.3-4.97)
2
 
                                      ----------------------------------------------   = 1102.14 
                                                               3 
   
 4 Crop combination =  (25-77.18)
2
+(25-9.25)
2
+(25-4.97)
2
+(25-3.83)
2
 
                                     --------------------------------------------------------  =  955.04 
                                                                   4 
 
5 Crop Combination = (20-77.18)
2
+(20-9.25)
2
+(20-4.97)
2
+(20.3.83)
2
+(20-3.39)
2
 
                                     ---------------------------------------------------------------------- = 829.67 
                                                                   5  
6. Crop Combination = 738.22 
                                                    
An improvement to the weaver’s the Dois method is more simple, by 
substituting   ∑ d2/n with d2 or the sum of the square differences. Thus the 
combination having the smallest d
2
 will be the combination formula by the major 
crops only. Dois has been defined in detail in his stastical procedure of his paper, the 
industrial structure of Japanese prefecture. It is modified formula is that of weaver 
which is as follows:- 
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                                                                                                     ∑d2  
 
 Monoculture= (100-77.18)
2
 = 520.75   
2 Crop combination = (50-77.18)
2
+ (50.9.25)
2
  =  2399.31   
3 Crop combination =   3306.43 
4 Crop combination = 3820.17 
5 Crop combination = 4139.89  
6 Crop combination = 4429.33     
 
 It has been calculated according to Doi’s technique that the country (Afghanistan) as 
a whole is Mono crop combination region, i.e wheat where the wheat constitutes 
77.18% of total cultivated area.   (Table 2.6)   
 However, it is seen from the fig.2.12, that region wise crop combination observation 
reveals a different picture. The majority of regions are dominating by one crop 
combination regions.  The regions like North, North-east, West, South-west, central 
and South all are one crop dominating regions i.e. wheat, the percentage share of 
wheat, Barley, and Rice have shown a great variation. Among these regions high 
percentage of wheat in terms of area has been recorded in North i.e. 887000 hectares 
fallowed by the North-east i.e. 538000 hectares, while as lowest area under wheat 
cultivation in East and West central i.e. 63000 hectares and 74000 hectares 
respectively. The regions like east have been recorded three crop combination region 
i.e. wheat, barley and rice. While as the five crop combination was observed in 
Central-west i.e. wheat, barley, rice, maize and pulses. (Table 2.5/Fig.2.12) 
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Source: Computed and compiled on the basis of data available on FAO Production Year Book (2010) and 
Statistical Digest and Asian Pacific by UN (2010)/MAIL. 
Fig. 2.13 
 
Maximum Positive Deviation Method 
                                                              
Different  methods applied in the  delineation  of crop combination  region can be 
summed up under two categories – arbitrary  choice method  and  statistical  based  
method. The statistical techniques about crop combination have been modified by the 
geographers from time to time viz  Doi (1963), Cappock (1964), Dikshit (1973) and 
Singh (1977).
31
For the present study Rafiullah (1965) “New Maximum Positive 
Method” devised in “A New Approach to the Functional Classification of Town” has 
been used. Looking at the inherent weakness of weavers method  which tends to 
include tends to include all or most of the crops in the series by which the resultant 
combination become over generalized. The technique devised by Rafiullah may be 
expressed as follows:- 
 
                                        d=         ED
2
p-D
2
n 
                                                    -------------                                                                                            
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                                                       N
2
 
Where d is the deviation, DP is the positive difference and Dn is the negative 
difference from the median value of the theoretical curve value of the combination, 
and N is the number of functions (crops) in the combination. Since it is the relative 
rank of the value of deviation which is needed, the under root sign may be ignored to 
save laborious calculations and the formula may be used in the following form: 
                                                       d=∑D2P-D2n 
                                                           -------------- 
                                                                   N
2
 
Maximum Positive Deviation Method (Rafiullah) 
Rafiullah (1956) developed a new deviation method in his work A New Approach to 
the Functional Classification of Towns 
                            d=∑D2P-D2n 
                                 --------------- 
                                        N2 
Where d is the deviation, Dp is the positive differences and Dn is the negative 
difference from the median value of the theoretical curve value of the combination 
and N is the number of functions (crops) in the combination. 
To illustrate Rafiullah’s maximum positive deviation method an illustration 
can be given from the Afghanistan, in which wheat occupies 77.18%, Barley 9.25%, 
Rice 4.97% Maize 3.83% Pulses 3.39% and Potatoes 1.35% of the total cropped area. 
 
Monoculture     =      (77.18-50)
2
 
                                    --------------  = 738.75 
                                          (1)
2
 
2 Crop combination =         (77.18-25)
2
-(9.25-25)
2
 
                                            -----------------------------  =     618.67   
                                                           (2)
2
 
 
 
 
3 Crop combination= (77.18-16.7)
2
-(9.25-16.7)
2
-(4.97-16.7)
2
 
                                    -------------------------------------------------   =   384.97 
                                                             (3)
2
 
  
4 Crop Combination = 252.56 
 
5 Crop Combination = 176.22 
6 Crop Combination = 128.89 
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Since the Variance of the mono Crop Combination (738.75) is the maximum 
positive deviation, the country is designated with the mono crop Combination i.e. 
Wheat.   
With the increase in the number of crops the diversity in the combinations 
formed also increases wheat, barely rice and pulses dominate the crop combination 
region in entire Afghanistan. Oilier cereals and cash crops are economically important 
but they occupy comparatively smaller areas. The major goal of agricultural land 
utilization as revealed by the composition and distribution pattern of crop 
combination regions is the maximum production of wheat particulars for local 
consumption. The crop combination region based on statistical technique is a 
significant device to access dominating position of crops in different parts of country. 
Regional imbalances both interms of gross production and productivity are a 
marked feature of Afghan Agriculture. These imbalances are the result of function of 
soil, climate, the skill of the farmer in selecting various inputs and the manner in 
which they are combined and utilized in production process. Study of crop 
diversification will help agricultural planners in viewing out variations in production 
and productivity of crops prevailing at different periods and accordingly priority 
region for planning purposes can be framed out. 
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Introduction 
Regional imbalances both in terms of grass production and productivity are marked 
features of agriculture sector. These imbalances are the result of function of soil and 
climate and the skill of the farmers in selecting various inputs and the manners in 
which they are combined and utilized in production process. In developing countries 
of the third world, it is axiomatic that developments would be based essentially on 
agricultural development. Improving the production capacity of agriculture 
developing countries through productivity increases an important policy goal where 
agriculture represents an important sector and provides livelihood directly. The 
agriculture sector provides livelihood directly and indirectly to a significant portion of 
the population of all developing countries, especially in rural areas, where poverty is 
more pronounced like in Afghanistan .Thus, a growing agricultural sector contributes 
to both overall growth and poverty alleviation.
1
                                                  
Within the context of growth in food and agriculture, emphasis is placed on 
productivity because expansion of arable land is very limited in Afghanistan. This is 
due to physical lack of suitable land and environmental priorities. In addition, the 
difference between actual and technically feasible yields for most crops implies great 
potential for increasing food and agriculture production through improvements in 
productivity, even without further advances in technology. 
Public and private investment in agriculture has been declining (World Food 
Summit (WFS, 1996). The decline in public investment is of particular concern 
because public investment in basic infrastructure human capital formation and 
research and development (R and D) are necessary conditions for private investment.
2
                                 
Agricultural productivity is measured as the ratio of agricultural inputs, while 
individual products are usually measured by weight their varying densities make 
measurement of overall agricultural output difficult. Therefore, output is usually 
measured as the market value of final output, which excludes intermediate products 
such as corn feed used in the meat industry. This output value may be compared to 
many different types of inputs such as labour and land (yield).This is called partial 
measures of productivity. Agricultural productivity may also be measured by what is 
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termed as (total factor productivity (TFP).This method of calculating agricultural 
productivity compares an index of agricultural inputs to an index of outputs.
3
 
The productivity of a regions farm is important for many reasons. Besides 
providing more food, increasing the productivity of farms affects the regions 
prospects for growth and competitiveness on the agricultural market, income 
distribution and savings and labour migration. An increase in a regions agricultural 
productivity implies a more efficient distribution of scarce resources. As farmers 
adopt techniques, differences in productivity arise, the more productive farmers 
benefit from increase in their welfare while farmers who are not productive enough 
will exit the market to seek success elsewhere. As regions farms become more 
productive its comparative advantage in agricultural products increases, which means 
that it can produce these products at a lower opportunity cost, than other regions. 
Increase in agricultural productivity is often linked with questions about sustainability 
and sustainable development. Changes in agricultural practices necessarily bring 
changes in demands on resources. This means that as regions implement measures to 
increase the productivity of their farm land, ways must also be found to ensure that 
future generations will have the resources they will need to live and thrive. 
Agricultural products are usually measured by weight or volume. An immediate 
question arises as to how to best combine different agricultural products since 
summing over weights or volume is not very meaningful. One approach to deal with 
crops is to convert then to a common physical unit.
4
 
More commonly, aggregate output in agricultural sector minus the value of 
intermediate inputs originating within the agricultural sector, both cash and non-cash 
and self consumption transactions of final products should be included, this is referred 
to as „final output‟ and differs from agricultural GDP by not subtracting  out the value 
of non-agricultural inputs. In otherwords, final output is the amount of agricultural 
output available for the rest of the economy. While agricultural GDP measures the net 
contribution of agriculture to the GDP of a country. 
Productivity measures are subdivided into partial or total measures. Partial 
measures are the amount of output per unit of a particular input. Commonly used 
partial measures are yield (output per unit of land), labour productivity (output per 
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economically active person (EAB). Yield is commonly used to asses the success of 
new production practices or technology. Labour productivity is often used as a means 
of comparing the productivity of sectors within or across economies. It is also used as 
an indicator of rural welfare or living standards, since it reflects the ability to acquire 
income through sale of agricultural goods or agricultural production.
5
 
The measurement of production and inputs required for the production of that 
output is known as agricultural productivity. In other words it is an input-output ratio. 
In tradition measurement of agricultural productivity geographers and economists 
used to take into account the inputs like labour and capital and see them as costs 
which are incurred in the production of agricultural produce. The traditional approach 
of measurement of agricultural productivity, however, does not take into account of 
social and environmental costs which are also incurred in the production of crops and 
raise livestock. At present, in the measurement of agricultural productivity, the 
questions such as sustainability of soil, health of ecosystem and social acceptability 
have become increasingly important
6
.      
Agricultural productivity of a micro or macro region is closely influenced by a 
number of physical (physiography, climate, soil, water) social economic, political, 
institutional and organizational factors. Thus agricultural productivity is a function of 
interplay of physical and cultural variables and it manifests itself through per hectare 
productivity and the total production. Agricultural productivity also depends on 
attitudes of the farmers towards work and their aspiration for better standard of living. 
The measurement of agricultural productivity helps in knowing the areas that are 
performing rather less efficiently in comparison to the neighbouring areas. By 
delimiting the areas of low, medium and high productivity, agricultural plans may be 
formulated to remove and minimize the regional inequalities. 
The assessment of agricultural productivity engaged the attention of scholars 
working in different disciplines like geography, economics, and agricultural sciences 
for the long time. In recent years attempts have been made to define the connotation 
(an idea) of agricultural productivity and a considerable amount of literature exists on 
the subject. Agricultural productivity may be defined as the ratio of the index of total 
agricultural output to the index of total input used on the farm production. It is, 
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therefore, a major of the efficiency with which inputs are utilized introduction. 
According to Dewett, productivity expresses the varying relationship between 
agricultural output and the major inputs like land, labour, capital and other 
complementary factors remaining same
7
. 
Productivity is not synonym of fertility. It is generally used to express the 
power of agriculture in a particular region to produce crops without regard to whether 
that power is due to bounty of nature or due to efforts of a man. On the other hand 
fertility denotes the ability of soil to provide all the essential plant nutrients in 
available form and in a suitable balance for plant growth. Momistsany economists 
suggested that yield per hectare should be considered to indicate agricultural 
productivity. A number of objections were raised against this view because it 
considered only land, which is just one factor of production, while other factors are 
also responsible. Therefore, it is a arbitrary to attribute productivity entirely to land 
and express it per acre of land. It was suggested, for instance, that productivity could 
also be measured interms of per unit of labour and different regions compared on that 
basis.
8
 
According to Homing productivity is generally used rather broadly to denote 
the ratio of output to any or all associated inputs in real terms. Various geographers 
have suggested various approaches to the measurement of agricultural intensity and 
productivity. 
So, there is a considerable scope for the improvement of agricultural 
production and productivity per hectare and per agricultural worker, particularly on 
small and marginal farms which will help to increase income levels and improve the 
quality of life of the people in the rural areas. Agricultural productivity has been 
computed worldwide by many scholars using different methods.  
Thompson (1926) measured relative productivity of British and Danish farms 
and express it in terms of gross output of crops and livestock.
9
 Kendall (1939) treated 
agricultural productivity as a mathematical problem and initiated a system of four 
coefficients 
(i) productivity coefficient,  
(ii) ranking coefficient,  
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(iii) money value coefficient, and  
(iv) energy coefficient.10  
Stamp (1952) applied Kendal‟s ranking coefficient technique on an international level 
to determine agricultural efficiency in a number of countries and by selecting some 
major crops. Stamp (1958) suggested a method for measuring the agricultural 
productivity by converting the total agricultural productivity in calories. Shafi (1960) 
applied the technique of „ranking coefficient‟ of Kendall for measuring the 
agricultural efficiency in the state of Uttar Pradesh taking into account eight food 
crops grown in each of the forty-eight districts of the state. Agarwal (1965) has 
suggested „factoral approach‟ while measuring agricultural efficiency in Bastar 
district of Madhya Pradesh.
11
 
Kendal’s Method of Agricultural Efficiency 
The ranking coefficient technique is quite simple and easy to apply. In this 
technique the component areal units are ranked according to the  per hectare yield of 
crops and the arithmetical average rank called the ranking coefficient for each unit is 
obtained. It is obvious that a component areal unit with relatively high yields will 
have low ranking coefficient, indicating a high agricultural productivity and vice-
versa. 
In Faryab province of Afghanistan, on the basis of average yields Wheat ranks 
34, Barley 26, Rice17.5, Maize ranks 11 and Pulses 10. The average rank called the 
ranking coefficient of the Faryab province of Afghanistan. 
Agricultural efficiency =
10 + 11 + 17.5 + 26 + 34
5
 
                                            =   19.7 
In Juzjan province of Afghanistan, on the basis of average yields wheat ranks 29, 
barley 25, rice 8, maize 4.5 and pulses 6.5. The agricultural efficiency of juzjan 
province is equal to 14.6 (Table 3.1). 
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Table 3.1 
Afghanistan: Agricultural Efficiency, 2007-10 (Kendal’s method) 
Provinces 
Wheat Yield 
(tons/ha) 
Rank 
(R1) 
Barley Yield 
(tons/ha) 
Rank 
(R2) 
Rice Yield 
(tons/ha) 
Rank 
(R3) 
Maize Yield 
(tons/ha) 
Rank 
(R4) 
Pulses Yield 
(tons/ha) 
Rank 
(R5) 
Agricultural 
Efficiency 
Faryab 1.46 34 1.31 26 2.80 17.5 3.00 11 0.53 10 19.7 (Medium) 
Juzjan 1.52 29 1.32 25 3.21 8 3.20 4.5 0.57 6.5 14.6 (High) 
Sar-i-pul 1.60 26.5 1.24 28 2.70 22 2.80 22.5 0.56 8 21.4 (Low) 
Balkh 1.60 26.5 1.38 24 3.20 9.5 3.30 2.5 0.60 3.5 13.2 (High) 
Samangan 1.50 30.5 1.30 27 3.10 12 2.70 25.5 0.58 5 20.0 (Low) 
Baghlan 1.87 21 1.75 19 3.00 14.5 3.10 8 0.08 24 17.3 (Medium) 
Kunduz 2.33 19 2.00 15 3.50 2.5 3.50 1 0.09 23 12.1 (high) 
Takhar 1.57 28 1.65 21 2.75 19 2.50 28 0.03 26 24.4 (Low) 
Badakhshan 1.50 30.5 1.60 22 2.70 22 2.40 30 0.02 28 26.5  (Very Low) 
Heart 1.80 23 1.80 18 3.10 12 2.80 22.5 0.44 14 17.9  (Medium) 
Farah 2.64 8 1.90 17 3.50 2.5 3.20 4.5 0.50 11.5 8.7  (Very High) 
Badghis 1.61 25 1.70 20 2.40 27 2.90 17.5 0.47 13 20.5  (Low) 
Ghor 1.63 24 0.56 30 0 31.5 2.49 29 0.30 16 26.1 (Very Low) 
Bamyan 1.85 22 1.00 29 0 31.5 2.51 27 0.40 15 24.9  (Low) 
Kabul 2.73 7 2.61 6 3.00 14.5 2.90 17.5 0.20 20 13   (high) 
Parwan 2.46 14 2.50 7.5 2.80 17.5 2.80 22.5 0.19 21 16.5  (Medium) 
Panjsher 2.38 16.5 2.40 9 2.70 22 2.70 25.5 0.18 22 19  (Medium) 
Kapisa 3.00 1.5 2.80 1.5 3.50 2.5 3.30 2.5 0.28 17 5   (Very High) 
Logar 2.59 9 2.70 4.5 2.90 16 3.10 8 0.26 18 11.1  (high) 
Wardak 2.93 4 2.75 3 3.30 6 3.00 11 0.25 19 8.6  (Very High) 
Paktiya 2.89 5 2.50 7.5 0 31.5 0 32.5 0.03 26 20.5   (Low) 
Paktika 2.35 18 2.00 18 0 31.5 0 32.5 0.01 29.5 25.9  (Very Low) 
Khost 2.50 12.5 2.21 12.5 0 31.5 0 32.5 0.03 26 23  (Low) 
Ghazni 2.45 15 2.22 15 0 31.5 0 32.55 0.01 29.5 24.7   (Low) 
Nangarhar 2.38 16.5 0 32.5 3.10 12 2.95 14.5 0 32.5 21.6   (Low) 
Laghman 2.50 12.5 0 32.5 3.20 9.5 3.00 11 0 32.5 19.6  (Medium) 
Kunarha 2.63 9 0 32.5 2.70 22 
2.90 
13 0 32.5 18.6  (Medium) 
Nooristan 2.00 20 0 32.5 2.70 22 2.90 17.5 0 32.5 24.9   (Low) 
South-west            
Khandahar 2.95 3 2.70 3 3.30 6 3.10 8 0.65 1 4.2  (Very High) 
Helmand 3.00 1.5 2.80 1.5 3.50 2.5 3.12 6 0.63 2 2.7  (Very High) 
Zabul 2.85 6 2.00 6 2.50 25.5 2.95 14.5 0.60 3.5 11.1   (High) 
Nimroz 2.53 10 2.01 10 2.70 22 2.90 17.5 0.55 9 13.7  (High) 
Uruzgan 2.52 11 1.40 33 2.50 25.5 2.89 20 0.50 11.5 20.2   (Low) 
Daikunde 1.47 33 1.40 23 2.00 28 2.80 22.5 0.57 6.5 21.4  (Low) 
Source: Computed and Compiled on the basis of data available on FAO Production Year Book/MAIL 
 
Similarly, the same method had been applied to all the provinces of Afghanistan about 
34 provinces. The agricultural efficiency value varies from province to province. In 
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some provinces the value increases, while as in another provinces the same value 
decreases. The patterns of agricultural efficiency of Afghanistan have been delineated 
with the help of Kendal‟s method. The ranking coefficient values of very high, high, 
medium, low and very low have been given in Table3.1 , while the resultant patterns 
of efficiency have been plotted in fig.3.1  and fig. 3.2 
Table-3.2 
Afghanistan: Agricultural Efficiency Index (Kendal’s Method) 
Index Categories 
Very high Efficiency < 10 
High Efficiency < 15 
Medium Efficiency < 20 
Low Efficiency < 25 
Very Low Efficiency >25 
 
 
Very High Agricultural Efficiency    
It may be observed from figure--- that the very high agricultural efficiency is found in 
number of provinces of Afghanistan are Farah, Kapisa, Wardak, Khandahar, and 
Helmand provinces. The dominant crops in these provinces are wheat and barley. The 
yield level of crops are very high as compared to other provinces. The irrigation 
facilities in these provinces are sufficient. The elevation of these provinces is low. 
The two provinces Helmand and Kandahar are of south-west region. This region has 
two major river basins i.e. the Helmand and the Arghandab river basin. The river 
system promotes or enhances the irrigated area in these provinces. Fertility of the soil 
is very high, because these soils are outcome of rivers i.e. alluvium soils.  
 High Agricultural Efficiency 
The areas of high agricultural efficiency are generally found in the vicinity of the very 
high agricultural efficiency regions especially in the alluvial plains. The states in 
which the agricultural efficiency is high are found in Juzjan, Balkh, Kunduz, Kabul, 
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Logar, Zabul and Nimroz provinces. The dominant crops in these areas are wheat, 
barley, rice, maiz and pulses. 
Medium Agricultural Efficiency 
Medium agricultural efficiency areas are found in various provinces of Afghanistan. 
The states which come in this category are Faryab, Baghlan, Herat, Parwan, Panjsher, 
Laghman and Kunarha provinces. Agriculture in the areas of medium efficiency is 
highly diversified and farmers are growing assorted crops, ranging from the high 
water requiring (paddy) to less water requiring (bajra, millets, barley, maize etc.) 
crops. The agriculture of these areas is still subsistent and tradition bound, non-
availability of irrigation is the major barrier in the intensification and development of 
agriculture. 
Low and Very Low Agricultural Efficiency 
The low agricultural efficiency areas are found in various provinces of Afghanistan. 
Theses provinces are sar-i-pul & Samangan. These two provinces are related to north 
region of Afghanistan, the other states which come in this category are Takhar, 
Badghis, Bamyan, Paktiya, Khost, Ghazni, Nangarhar, Nooristan, Uruzgan and 
Daikunde. The majority of provinces come from south and south- west regions. These 
regions are mostly arid to semi-arid conditions. The soil erosion is the main obstacle 
for agricultural development. Lack of irrigation facilities is another constraint in these 
regions. Soil fertility is less, soils are acidic as well as alkaline in these regions. 
The very low agricultural efficiency areas are found in the vicinity of low 
agricultural productivity areas. The states/provinces coming in this brand are 
Badakhshan, Ghor and Paktika. The constraints are same for agricultural production, 
which are in the low agricultural efficiency areas. The provinces, which are located in 
east or north-east region observe frost action conditions so crops cannot grow easily 
there. Frost impacts severely on winter crops in Afghanistan. This action reduces the 
fertility of the soil, making it “leaching soil” or alkaline. These regions have mountain 
soils, which are less fertile. We should enhance the agricultural development in this 
category of agricultural productivity regions by improving irrigation facilities, 
utilization of HYV and use of fertilizers and pesticides. We should also develop the 
formal and non-formal institutions to develop awareness among the farmers about 
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new methods and techniques of farming, and make dames, tank etc. for harvesting 
rainwater in rainy seasons. Formation of dams along the rivers, can be used for 
multipurpose projects, i.e. irrigation and hydro-powers. We should convert low and 
very low agricultural efficiency zones into high agricultural efficiency zones through 
measures mentioned above.  
 
 
Source: Computed and Compiled on the basis of data available on table 3.1 
Fig. 3.1 
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Source: Computed and Compiled on the basis of data available on table 3.1 
Fig. 3.2 
Wheat: Growth in Area, Production and Yield 
 Wheat is the most important crop of Afghanistan. Wheat is the main staple 
food and is grown throughout Afghanistan, particularly in the North and West regions 
of Afghanistan. Total average wheat area during 2007-08 was 2443 thousand 
hectares. It is seen from table 3.3, that there is variation in the present growth rate area 
of wheat. High growth rate in area was recorded by Badakshan, Herat, Logar, 
Nanagarhar, Juzjan and Zabul provinces. These states cover North, East and Central 
parts of the country. While as medium positive growth in area was shown by Ghor, 
Wardak and Nimroz, Zabul provinces. Low positive growth in area was shown by 
Saripul, Samangan, Baghlan, Kunduz, Farah, Kabul and Helmand states of 
Afghanistan. Negative growth in area was recorded by Balkh, Takhar, Badghis, 
Parwan, Khost, Ghazni, Khandahar and Uruzgan states of Afghanistan. It is thus 
obvious that growth in area shows marked fluctuation. 
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The table 3.3, reveals that the production under wheat has increased from 
4359.52 thousand tonnes to 4443 thousand tones during the period 2000-03 to 2009-
10 in Afghanistan exhibiting an increase of 7.07 percent. The production of wheat 
shows marked fluctuation province-wise. The growth rate of production varies, the 
high growth rate in production was recorded by Faryab, Nangarhar, Nooristan, Zabul, 
Jawjan, Sari pul, Herat provinces of the country. These provinces occupy the growth 
rate i.e. 42.61, 62.35, 100, 32.14, 26.20, 25.31, 25.97 percent respectively. While as, 
medium positive growth in production was found in Samangan state of Afghanistan 
i.e. 14.93 percent. On the otherhand, low growth rate in production was observed in 
Badakshan, Badghis, Ghor, Kabul, Khandahar, Helmand and Nimroz provinces. 
(Fig.3.4) The high negative growth rate was observed in Parwan, Wardak, Paktika, 
Ghazni, Baghlan, Kunduz states of Afghanistan. The main reason of negative trend in 
growth rate of production was reduction in area under wheat cultivation in these states 
due to lack of irrigation facilities. 
However, it is seen from fig.3.4, that high yield growth rate was shown in 
Faryab, Sari pul, Nangarhar, Kunduz, Zabul provinces of Afghanistan. These 
provinces contribute only 18.66% of total cultivated area of the country. While as the 
production contributed by such provinces as 16.50%. On the other hand medium yield 
states like Samangan, Laghman, and Badghis have recorded an area of 11.58 percent 
and contributed 9.13 percent of the total production of wheat in Afghanistan (see 
table). While as low growth rate yield provinces are Jawjan, Herat, Nooristan, 
Khandahar and Helmend which have shown an area of 20.99 percent to the total 
cultivated area under wheat and, have contributed 20.22 percent of the total 
production of wheat in 2009-10. (Table 3.4) 
It is evident from the fig. 3.3, we also observed that negative growth rate in 
yield was found in the states of Balkh, whole North-east region, Farah, some 
provinces of west-central and central regions, south provinces, Nimroz, uruzgan. The 
reasons behind this feature are use of traditional HYV, less utilization of fertilizers, 
lack of irrigation facilities, unawareness about scientific farming i.e. crop rotation etc. 
Wheat yield level has been high in Kabul, parwan, Kapisa, Logar, Wardak, paktiya, 
Paktika, Khost, Ghazni, Nangarhar, Laghman, Kunarha, Nooristan, Khandhar, 
Helmand, Zabul, Nimroz, Uruzgan and comparatively low  in Faryab, Sar-i-Pul, 
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Samangan, Badakhshan, and Ghor. It may be pointed out that 34 provinces grouped 
into three yield ranks (high, medium and low) only few of them show a positive and 
favourable growth. This is due to lack of farm management and organizational set up 
within the province. If the package of practices programme is adopted for the regional 
planning and all the recommended inputs are applied in a proper manner to maximum 
return from per hectare of cropped land. 
Growth level has revealed a high positive output in Faryab, Sar-i-pul, 
Nangarhar, Zabul, Kunarha as compared to other provinces (Table3.3). The process of 
maximum agricultural growth lies in economic development of farm organization and 
improved technological methods on a profitable basis. The proper combination of 
various technological factors like ensured irrigation, mechanization of farming, use of 
essential seeds, control of insects and diseases and other improved farming techniques 
can lead to a higher return from land. 
 
 
Source: Computed on the basis of data available on i) FAO Production Year Book, 2000-08 ii) FAAHM/MAIL and 
Statistical Digest and Asian Pacific by UNFig. 3.3 
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Table 3.3 
WHEAT: Growth in Area, Production and Yield (2000-03 to 2009-10) 
Provinces 
In 2000-03 In 2009-10 % Growth 
Area 
(000 ha) 
Yield 
(t/ha) 
Production 
(000ha) 
Area 
(000ha) 
Yield 
(t/ha) 
Production 
(000 tons) 
Area 
(000ha) 
Yield 
(t/ha) 
Production 
(000tons) 
North 887 1.30 1157 930 1.46 1361 4.84 12.30 17.63 
Faryab 205 1.15 237 232 1.46 338 13.17 26.95 42.61 
Juzjan 127 1.57 200 160 1.46 252 25.98 0.63 26 
Sar-i-Pul 140 1.12 158 145 1.37 198 3.57 22.32 25.31 
Balkh 251 1.62 407 247 1.60 396 -1.59 -1.23 -2.70 
Samangan 140 1.10 154 146 1.21 177 4.28 10 14.93 
North-East 538 2.25 1214 572 1.77 1013 6.31 -21.33 -16.55 
Baghlan 125 2.76 345 134 1.87 251 7.20 -32.24 -27.24 
Kunduz 112 3.21 360 113 2.33 263 0.89 -27.41 -26.94 
Takhar 193 1.67 324 190 1.57 298 -1.55 -5.98 -8.02 
Badakhshan 105 1.75 184 135 1.49 201 28.57 -14.85 9.23 
West 343 1.71 587 384 1.77 679 11.95 3.50 15.67 
Heart 195 1.71 335 237 1.78 422 21.53 4.09 25.97 
Farah 23 2.82 65 24 2.63 63 4.53 -6.73 -3.07 
Badghis 125 1.49 187 123 1.58 194 -1.60 6.04 3.74 
West- Central 74 1.10 82 83 1.53 127 12.16 39.09 54.87 
Ghor 53 1.58 84 62 1.45 90 16.98 -8.22 7.14 
Bamyan 21 1.85 39 21 1.76 37 0 -4.86 -5.12 
Central 111 3.47 385.72 118 2.69 318 6.30 -22.47 -17.55 
Kabul 21 2.76 58 22 2.73 60 4.76 -1.08 3.44 
Parwan 35 3.31 116 26 2.46 64 -25.71 -25.67 -44.82 
Kapisa 9 3.11 28 9 3.00 27 0 -3.53 -3.57 
Logar 23 4.04 93 34 2.59 88 47.82 -35.89 -5.37 
Wardak 24 3.87 93 27 2.93 79 12.50 -24.28 -15.05 
South 104 3.09 322 103 2.51 259 -0.96 -18.77 -19.56 
Paktiya 18 3 54 18 2.89 52 0 -3.66 -3.70 
Paktika 16 3.25 52 17 2.35 40 6.25 -27.69 -23.07 
Khost 13 2.53 33 12 2.50 30 -7.69 -1.18 -9.09 
Ghazni 57 3.19 182 56 2.45 137 -1.75 -23.19 -24.72 
East 63 2.25 141.80 82 2.41 198 30.15 7.11 39.63 
Nangarhar 40 2.12 85 58 2.38 138 45 12.26 62.35 
Laghman 14 2.78 39 14 2.50 35 0 -10.07 -10.25 
Kunarha 8 2 16 8 2.63 22 0 37.50 31.25 
Nooristan 1 2 2 2 2.00 3 100 0 100 
South-West 173 2.78 470 171 2.85 488 -1.15 5.16 3.82 
Khandahar 41 2.78 114 39 2.95 115 -4.87 6.11 0.87 
Helmand 74 2.85 211 75 3.00 225 1.33 5.26 6.63 
Zabul 11 2.54 28 13 2.85 37 18.18 12.20 32.14 
Nimroz 13 2.69 35 15 2.53 38 15.38 -5.94 8.57 
Uruzgan 32 2.59 83 29 2.52 73 -9.37 -2.70 -0.12 
TOTAL 2293 1.90 4359.52 2443 1.81 4443    
Source: Computed on the basis of data available on i) FAO Production Year Book, 2000-08 ii) FAAHM/MAIL and 
Statistical Digest and Asian Pacific by UN 
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Table 3.4 
Wheat: Yield Level 
Categories Area (000 ha) 
Production 
(000   tons) 
Area (%) 
Production 
(%) 
A: 0 – 1.50               782 1004 32.00 122.59 
B: 1.50 – 2.00     1114 1853 45.59 41.70 
C: 2.01 – 3.00      547 1586 22.39 35.69 
Total 2443 4443   
A (Low)  =  Faryab, Sar-i-Pul, Samangan, Badakhshan, Ghor. 
B (Medium)  =        Juzjan, Balkh, Baghlan, Takhar, Herat, Badghis, Bamyan. 
C (High)    =       Kabul, Parwan, Kapisa, Logar, Wardak, Paktiya, Paktika, Khost, Ghazni, Nangarhar, 
Laghman, Kunarha, Nooristan, Khandhar, Helmans, Zabul, Nimroz, Uruzgan.  
 
Table 3.5  
Wheat: Growth Level 
Categories Area (000 ha) 
Production 
(000   tons) 
Area (%) 
Production 
(%) 
A : <1                1367 2577 55.95 58.00 
B: 1 – 10     633 1133 25.91 25.50 
C: > 10        433 733 17.72 16.49 
Total 2443 4443   
A (Low)  =   Juzjan, Balkh, Kunduz, Takhar, Badakhahan, Farah, Ghor, Bamyan, Kabul, 
Parwan, Kapisa, Logar, Wardak, Paktiya, Paktika, Khost, Ghazni, Laghman, 
Nimroz, Uruzgan, Nooristan. 
B (Medium)  =     Samangan, Herat, Badghis, Khandahar, Helmend. 
C (High)      =     Faryab, Sar- i-Pul, Nangarhar, Zabul, Kunarha. 
Source: Computed on the basis of data available on i) FAO Production Year Book, 2000-08 ii) FAAHM/MAIL and 
Statistical Digest and Asian Pacific by UN 
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Source: Computed on the basis of data available on i) FAO Production Year Book, 2000-08 ii) FAAHM/MAIL and 
Statistical Digest and Asian Pacific by UN 
Fig. 3.4 
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Barley: Growth in area, Production and Yield 
Barley is the second dominant crop in Afghanistan. During 2000-03 to 2007-08 the 
barley recorded 11.64 percent increase in area. During 2000-03 the crop had occupied 
276.80 thousand hectares of cultivated area. Faryab, Sar-i-pul, samangan, Takhar, and 
Badakshan are the barley dominant producing provinces. In 2000-03 the area covered 
by these states was 26.40, 30.30, 32.35, 22.20, and 23.10 thousand hectares 
respectively. The average of 2009-10 shows that high area of 30.30,32,26, & 24, 
thousands hectares was recorded by Faryab, Sar-i-pul, Samangam, Balkh, and Takhar 
respectively. 
It is evident from the table3.6, that there was a considerable variation in the 
increase in area under barley. The high positive growth rate in area was recorded in 
Paktiya, Khost, Ghazni, Khandahar, Helmand, Kabul, Parwan, and Daikunde 
provinces. The provinces occupy the growth rate of 66.66, 42.85, 50, 66.66, 42.55, 
133.33, 66.67, 38.88 & 104 percent respectively. The medium positive growth rate 
was shown by Faryab, Jawjan, Balkh, Baghlam, Herat, Ghor and Wardak i.e. 14.77, 
17.07, 16.07, 19.79, 22, 20 and 22.22 percent respectively. Low growth rate was 
found in Sar-i-pul, Takhar & Farah. These states obtain the growth rate in area under 
barely 8.91, 8.07, & 5.38, percent respectively. Some provinces show the negative 
growth rate in area, which are Samangan, Kunduz, Badakshan, Panjsher, Kapisa, 
Logar, Nimroz, and Uruzgan i.e. -7.85, -1.08, -7.10, -9.09, -51.92, -50, -22.27, -4.7-
36.66 percent respectively. The trend in area under barely shows marked fluctuation.  
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Source: Computed on the basis of data available on i) FAO Production Year Book, 2000-08 ii) FAAHM/MAIL and 
Statistical Digest and Asian Pacific by UN 
Fig. 3.5 
Growth in yield is not uniform in all states of the country. Low yield was 
recorded by Ghor, Bamyan, & Daikunde. Medium yield was observed in whole North 
region, North- east region, West region, Panjsher, Wardak, Ghazni, Khandahar, 
Helmand, & Zabul. From table 3.6, we also observed that high yield was found in 
Kapisa, Logar, Paktiya, Paktika, Khost, Nimroz, & Uruzgan states during 2009-10. 
There is no cultivation of barley in East region of Afghanistan.           
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Source: Computed on the basis of data available on i) FAO Production Year Book, 2000-08 ii) FAAHM/MAIL and 
Statistical Digest and Asian Pacific by UN 
Fig. 3.6 
 
The high positive growth rate in yield was recorded by Uruzgan, Panjshir, 
Kapisa, Wardak, Zabul, and Nimroz. These provinces contribute 0.79 percent to the 
total production of the country, while as the area shared by these was 0.39 percent 
during 2009-10. On the other hand the medium growth rate provinces are Daikunde, 
Helmand, Paktika, Ghor, and Kunduz which have recorded 9.84 percent and 
contributed 10.40 percent to the toatal production. (Table 3.8) 
From table 3.6, low growth rate in yield was recorded by Samangam, Heart 
and logar. These provinces occupy the 19.55 percent of the total cultivated area and 
have contributed 18.80 percent of the total production. The remaining provinces of 
Afghanistan which show the negative growth rate in yield are Faryab, Sar-i-pul, 
Balkh, Baghlan, Takhar, Badakshan, Farah, Badghis, Kabul, Paktiya, Khost, and 
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Khandahar they have recorded an area of 61.81 percent and have contributed 59.74 
percent to the total production during 2009-10. (Table 3.7) 
Table 3.6 
BARLEY: Growth in Area, Production and Yield (2000-03 to 2009-10) 
Provinces 
In 2000-03 In 2009-10 % Growth 
Area 
(000 ha) 
Yield 
(t/ha) 
Production 
(000ha) 
Area 
(000ha) 
Yield 
(t/ha) 
Production 
(000 tons) 
Area 
(000ha) 
Yield 
(t/ha) 
Production 
(000tons) 
North 132 1.31 173 145 1.25 180 9.84 -4.50 4.04 
Faryab 26.40 1.40 37 30.30 1.29 39 14.77 -7.85 5.40 
Juzjan 20.50 1.46 30 24 1.46 35 17.07 0 16.66 
Sar-i-Pul 30.30 1.18 36 33 1.10 36 8.91 -6.77 0 
Balkh 22.40 1.43 32 26 1.16 30 16.07 -18.88 -6.25 
Samangan 32.35 1.17 38 32 1.25 40 -1.08 6.83 5.26 
North-East 77 1.76 135 85 1.70 144 10.36 -3.40 6.66 
Baghlan 19.20 1.57 30 23 1.44 33 19.79 -8.28 10 
Kunduz 18.30 1.54 28 17 1.89 32 -7.10 22.72 14.28 
Takhar 22.20 1.67 37 24 1.58 38 8.07 -5.38 2.70 
Badakhshan 23.10 1.74 40 21 1.48 31 -9.09 -14.34 -22.50 
West 44 1.80 79 50 1.70 85 13.63 -5.55 7.59 
Heart 15 1.87 28 18.3 1.92 35 22 2.67 25 
Farah 13 1.70 22 13.7 1.46 20 5.38 -14.11 -9.09 
Badghis 16 1.82 29 18 1.67 30 12.50 -8.24 3.44 
West- Central 19 0.79 15 22 0.91 20 15.78 15.18 33.33 
Ghor 10 0.80 8 12 1 12 20 25 50 
Bamyan 9 0.78 7 10 0.80 8 11.11 2.56 14.28 
Central 1.50 1.38 2.07 2 2 4 33.33 44.92 93.23 
Kabul 0.30 3.33 1 1 1.50 1.50 25 -54.49 50 
Parwan 0.36 2.50 0.40 0.50 2 1 38.88 -20 150 
Panjsher 0.52 0.60 0.26 0.25 2.20 0.80 -51.92 266.67 207.69 
Kapisa 0.12 1.12 0.10 0.06 3.34 0.20 -50 198.21 100 
Logar 0.11 2.85 0.20 0.08 3.13 0.25 -27.27 9.82 25 
Wardak 0.09 1.22 0.11 0.11 2.73 0.30 22.22 123.77 172.72 
South 1.30 2.31 3 2 2.80 5 53.84 21.21 66.66 
Paktiya 0.26 3.85 1 0.50 3 1.50 66.66 -22.07 50 
Paktika 0.14 2.86 0.40 0.20 3.75 0.75 42.85 31.11 87.50 
Khost 0.20 3 0.30 0.30 3 0.90 50 0 200 
Ghazni 0.60 2.60 1.30 1 1.85 1.85 66.66 -28.84 42.30 
East 0 0 0 0 0 0 0 0 0 
Nangarhar 0 0 0 0 0 0 0 0 0 
Laghman 0 0 0 0 0 0 0 0 0 
Kunarha 0 0 0 0 0 0 0 0 0 
Nooristan 0 0 0 0 0 0 0 0 0 
South-West 2 1.50 3 3 1.50 4.50 50 0 50 
Khandahar 0.70 1.71 1.20 1 1.50 1.50 42.85 -12.28 25 
Helmand 0.30 1 0.30 0.70 1.15 0.80 133.33 15 166.66 
Zabul 0.24 1.45 0.35 0.40 2.25 0.90 66.66 55.17 157.14 
Nimroz 0.21 1.19 0.25 0.20 3 0.60 -4.76 152.10 140 
Uruzgan 0.30 2.33 0.70 0.19 3.69 0.70 -36.66 58.36 0 
Daikunde 0.25 0.80 0.20 0.51 0.99 0.50 104 23.75 150 
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TOTAL 276.8 1.48 410.07 309 1.43 442.50    
Source: Computed on the basis of data available on i) FAO Production Year Book, 2000-08 ii) FAAHM/MAIL and 
Statistical Digest and Asian Pacific by UN 
Table 3.7 
Barley: Yield Level 
Categories Area (000 ha) 
Production 
(000   MT) 
Area (%) 
Production 
(%) 
A: 0 – 1.50            227.91                             297.75                73.75                      67.28 
B: 1.51 – 2.00        78.80                              137.85                25.50                    31.15 
C: 2.01 – 3.85 2.29 6.90 0.74 1.55 
Total   309 442.50        
A (Low)      =    Faryab, Sar-i-pul, Samangan, Ghor, Juzjan, Balkh, Baghlan, Bamyan, Farah, 
Kabul, Khandahar, Helmand, Daikunde, Laghman, Nangarhar, kunarha, Nooristan. 
B (Medium)  =    Kunduz, Takhar, Herat, Badghis, Parwan, Ghazni. 
C (High)     =    Kapisa, Logar, Wardak, Paktiya, Paktika, Khost, Zabul, Nimroz, Uruzgan.  
 
 
Table 3.8 
Barley: Growth Level 
A (Low)        =     Faryab, Sar-i-pul, Juzjan, Balkh, Baghlan, Takhar, Badakhshan, Farah, Badghis, 
Kabul, Parwan, Paktiya, Ghazni, Laghman, Nangarhar, Kunarha, Nooristan and     
Khandahar.  
B(Medium) =  Samangan, Kunduz, Herat, Ghor, Bamyan, Logar, Paktika, Helmand,                                                                                                                       
Daikunde 
C (High)       =     Uruzgan, Nimroz, Zabul, Wardak, Kapisa, Panjsher. 
Source: Computed on the basis of data available on i) FAO Production Year Book, 2000-08 ii) FAAHM/MAIL and 
Statistical Digest and Asian Pacific by UN 
Categories Area (000 ha) 
Production 
(000   tons) 
Area (%) 
Production 
(%) 
A : <1          217 309.70 70.22 69.98 
B: 1 - 50   90.79 129.30 29.38 29.22 
C: > 50    1.21 3.50 0.39 0.79 
Total 309 442.50   
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Rice: Growth in area, Production and Yield 
Rice is another crop cultivated in Afghanistan. This crop is predominantly 
grown in eastern and north-eastern regions of Afghanistan. In these regions rice crop 
occupied an area of about 110 thousand hectares during 2009-10. While as in west-
central region and south region, there is no cultivation of rice. In these two regions, 
scarcity of water or lack of irrigation facilities is the basic constraint for rice 
cultivation. 
The table 3.9, reveals that the area under rice has increased from 145 thousand 
hectares to 157.50 thousand hectares during the period 2000-03 to 2009-10. Total 
average rice area during 2009-10 was recorded 157.50 thousand hectares. It is seen 
from table3.9, that there is a great variation in the present growth rate area of rice in 
Afghanistan. High growth rate area was recorded in Juzjan, Balkh, Helmand, 
Baghlan, Logar, Nooristan, Khandahar, and Zabul provinces. While as medium 
positive growth area was shown by Faryab, Takhar, Herat, Kabul, Parwan and 
Nangarhar states. On the otherhand low growth in area was found in Badakshan, 
Badghis, Uruzgan and Daikunde i.e. 4.16, 8.33, 7.69 and 7.14 percent respectively. 
The negative growth area under rice was shown by Sar-i-Pul, Samangan, Kunduz, 
Farah, Panjshir, Kunarha and Nimroz states. The trend in area under rice shows 
marked fluctuation. 
Similarly, the production of rice has shown an increasing trend in various 
provinces of Afghanistan. Between 2000-03 to 2009-10, the production has increased 
substantially from 435 thousand tonnes to 456 thousand tonnes. The high positive 
growth in production was recorded by Juzjan, Herat, Logar, wardak, and Nooristan 
i.e. 50, 38.46, 44.44, 50 and 87.50 respectively. While as provinces like Faryab, Sar-i-
pul, Balkh, Panjsheer, Kapisa, and Helmand have recorded medium growth in area. 
Low positive growth in production was found in Samangan, Baghlan, Kunduz, 
Takhar, Badakshan, Parwan, laghman, Khandahar, uruzgan, and Daikunde. On the 
otherhand, negative growth in production was observed in Farah, Kabul, Laghman, 
Kunarha, Zabul and Nimroz ( table 3.9). The trend in production from 2000-03 to 
2009-10 shows fluctuation. 
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However, it is seen from table 3.9, that high yield provinces include juzjan, 
Sar-i-pul, Faryab, Panjshir, Samangan, Kunduz, Heart, Badghis, Logar, Nangarhar 
and Daikunde during 2009-10. These provinces contribute 35.80 percent to the total 
production of the country, while as the area shared by these provinces was 29.30 
percent. (Table 3.10 and 3.11) On the otherhand medium yield states like Baghlan, 
Takhar, Badakshan, Farah, Kabul, Parwan, Kapisa, Wardak, Laghman, Kunarha, 
Khandahar, Helmand, Zabul and Nimroz have recorded an area of 64.47 percent and 
contributed 61.50 percent to the total production of rice in Afghanistan during 2009-
10. Low yield provinces are Balkh i.e. 2 tonnes/ha which have shown an area of 0.95 
percent of the total cultivated area and have contributed 0.65 percent to the total 
production of rice .The negative growth rate in yield was shown in various states of 
Afghanistan viz. Balkh, Takhar, Badahshan, Farrah, Badghis, Kabul, Parwan, Kapisa 
and some provinces of south west region (Table 3.9) Several factors combined to 
reduce agricultural productivity. High yield seeds were less available, and fertilizers 
use declined dramatically. The damage to the irrigation system caused water supply 
problems. Finally, the resultant combination of smaller cultivated acreages and lower 
yields drastically lowered farm production.   
 
Source: Computed on the basis of data available on i) FAO Production Year Book, 2000-08 ii) FAAHM/MAIL and 
Statistical Digest and Asian Pacific by UN 
Fig. 3.7 
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Source: Computed on the basis of data available on i) FAO Production Year Book,  ii) FAAHM/MAIL and Statistical 
Digest and Asian Pacific by UN 
Fig. 3.8 
Table 3.9 
RICE: Growth in Area, Production and Yield (2000-03 to 2009-10) 
 In 2000-03 In 2009-10 % Growth 
Provinces Area 
(000 ha) 
Yield 
(t/ha) 
Production 
(000ha) 
Area 
(000ha) 
Yield 
(t/ha) 
Production 
(000 tons) 
Area 
(000ha) 
Yield 
(t/ha) 
Production 
(000tons) 
North 7 3 21 8 3.13 25 14.28 4.33 19.4 
Faryab 1.90 3.16 6 2.20 3.18 7 15.78 0.63 16.66 
Juzjan 1.20 3.34 4 1.60 3.74 6 33.33 11.97 50 
Sar-i-Pul 1.30 2.70 3.5 1.20 3.34 4 -7.69 23.70 14.28 
Balkh 1.0 2.50 2.5 1.50 2 3 50 -20 20 
Samangan 1.60 3.13 5 1.50 3.32 5 -6.25 6.07 0 
North-East 77 3 231 80 3 240 3.89 0 3.89 
Baghlan 23 2.83 65 24 2.84 68 50 0.35 4.61 
Kunduz 20 3.50 70 19 3.78 72 -5 8 2.85 
Takhar 10 3 30 12 2.74 33 20 -8.66 10 
Badakhshan 24 2.75 66 25 2.68 67 4.16 -2.54 1.50 
West 10 3 30 10.50 3.30 33 5 10 10 
Heart 5 2.70 13 5.50 3.28 18 10 21.48 38.46 
Farah 2 3.50 7 1.75 2.86 5 -12.5 -18.28 -28.57 
Badghis 3 3.34 10 3.25 3.08 10 8.33 -7.78 0 
West- Central 0 0 0 0 0 0 0 0 0 
Ghor 0 0 0 0 0 0 0 0 0 
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Bamyan 0 0 0 0 0 0 0 0 0 
Central 3 3 9 4 2.50 10 33.33 -16.66 11.11 
Kabul 0.80 3.12 2.50 0.90 2.55 2.30 12.50 -18.26 -8 
Parwan 0.70 2.65 1.85 0.80 2.43 1.95 14.28 -8.30 5.40 
Panjsher 0.60 2.75 1.65 0.50 3.70 1.85 -16.66 34.54 12.12 
Kapisa 0.40 3.75 1.50 0.60 2.83 1.70 50 -24.53 14 
Logar 0.30 3 0.90 0.40 3.25 1.30 33.33 8.33 44.44 
Wardak 0.20 3 0.60 0.30 3 0.90 50 0 50 
South 0 0 0 0 0 0 0 0 0 
Paktiya 0 0 0 0 0 0 0 0 0 
Paktika 0 0 0 0 0 0 0 0 0 
Khost 0 0 0 0 0 0 0 0 0 
Ghazni 0 0 0 0 0 0 0 0 0 
East 26 3 78 30 2.66 80 15.38 -0.11 2.56 
Nangarhar 7 3.72 26 8 3.31 26.50 14.28 -11.02 1.92 
Laghman 8.50 2.59 24 10 2.30 23 17.64 -11.19 -4.16 
Kunarha 7.50 2.14 20 7 2.20 15.50 -6.66 2.80 -22.50 
Nooristan 3 2.67 8 5 3 15 66.66 12.35 87.50 
South-West 22 3 66 25 2.71 68 13.63 -9.66 3.03 
Khandahar 4.40 3.30 14.50 5.60 2.60 14.60 27.27 -21.21 0.68 
Helmand 5.20 2.41 12.50 6.30 2.44 15.40 21.15 1.24 23.20 
Zabul 3.40 3.09 10.50 4.30 2.32 10 26.47 -24.91 -4.76 
Nimroz 3.50 3.15 11 3 2.66 8 -14.28 -15.55 -27.27 
Uruzgan 2.60 3.26 8.5 2.80 3.07 8.60 7.69 -5.82 1.17 
Daikunde 2.80 3.21 9 3 3.13 9.40 7.14 -2.49 4.44 
TOTAL 145 3.00 435 157.50 2.89 456    
Source:  i) FAO Production Year Book, 2000-08       ii) FAAHM/MAIL and Statistical Digest and Asian 
Pacific by UN 
 
Table 3.10 
Rice: Yield Level 
Categories Area (000 ha) 
Production 
(000 tons) 
Area (%) 
Production 
(%) 
A: 0-2.50 29.90 68.85 18.98 15.09 
B: 2.51 – 3.50                 106.50 307.30 67.61 67.39 
C: > 3.50 21.10 79.85 13.39 17.51 
Total 157.50 456.00 100.00                     100.00        
A (Low)      =   Balkh, Ghor, Bamyan, Parwan, Paktiya, Paktika, Khost, Ghazni, Laghman, Zabul, 
Helmand, Kunarha                              
B (Medium)  =   Samangan, Logar, Faryab, Balkh, Takhar, Badakhshan, Farah, Badghis, Kabul, 
Kapisa, Wardak, Nangarhar, Khandhar, Nimroz, Uruzgan, Daikunde, Nooristan, 
Sar-i-Pul, Heart,    
C (High)     =    Juzjan, Panjsher, Kunduz 
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Table 3.11 
Rice: Growth Level 
Categories Area (000 ha) 
Production 
(000 tons) 
Area (%) 
Production 
(%) 
A :< 1 109.50 301.95 69.52 66.21 
B: 1 - 10 34.20 109.20 21.71 23.94 
C: > 10 13.80 44.85 8.76 9.83 
Total 157.50 456.00 100.00                   100.00     
A (Low)    =  Faryab, Balkh, Takhar, Badakhshan, Farah, Badghis, Ghor, Bamyan, Kabul, 
Parwan, Kapisa, Wardak, Paktiya, Paktika, Khost, Ghazni, Nangarhar, Laghman, 
Khandhar, Zabul, Nimroz, Uruzgan, Daikunde    
B (Medium) =    Samangan, Kunduz, Logar, Kunarha, Helmand 
C (High)    =   Juzjan, Sar-i-Pul, Herat, Panjsher, Nooristan 
Source: Computed on the basis of data available on i) FAO Production Year Book,  ii) FAAHM/MAIL and Statistical 
Digest and Asian Pacific by UN 
 
Maize: Growth in area, Production and Yield 
 Maize is an inferior grain which is used both as food and fodder. Its grain 
provides food and is used for obtaining starch and glucose, its stalk is fed to cattle. 
Next to rice is maize, high average area has been recorded in west, central, north-east 
and east regions of Afghanistan during 2009-10. Province wise high average area has 
been found in various states of Afghanistan like Takhar, Kunduz, Baghlan, Herat, 
Parwan, Nangarhar, Laghman, Kunarha and Nooristan i.e. 6.50, 8, 7, 6, 5.40,7.60,6, 
7.80 and 5.60 thousand hectares respectively  in 2009-10. There is zero cultivation of 
maize in south regions of Afghanistan. (Table 3.12) 
The high positive growth rate in area was recorded by juzjan, Sar-i-pul, 
Badghis, Bamyan and Helmand provinces. While as medium positive growth in area 
was found in Faryab, Balkh, Samangan, Badakshan, Heart, Ghor, Kabul, Panjshir, 
Logar, Nooristan, Khandahar, Zabul and Nimroz states of the country. (Fig.3.10) On 
the otherhand low positive growth in area was shown by the provinces like Baghlan, 
Kunduz, Parwan, Kapisa, Nangarhar, Laghman, Kunarha and Uruzgan. While as 
remaining states of Afghanistan shows negative growth in area of maize (Table 3.13). 
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Almost all the provinces have recorded a negative growth in yield except 
Badakshan, Farah, Parwan, Kapisa, Wardak, Nangarhar, Khandahar, uruzgan and 
Daikunde states of the country. Low negative growth has been shown by juzjan, Sar-i-
Pul, and Zabul as per yield growth is concerned. On the otherhand growth in 
production has not shown such a marked negative trend. High positive growth rate in 
production was recorded in Bamyan (33.33 percent), Helmend (28.57%) and 
Khandahar (34.25 percent). While as a high negative growth in production was shown 
by Logar, Wardak and Zabul i.e. -9.9, -8.18 and -8.88 percent respectively. (Table 
3.12) 
However, it is seen from table 3.12, that high yield provinces include 
Badakshan, Farah, Kapisa, Wardak, Khost, Laghman, Khandahar, Helmand and 
Daikunde during 2009-10.These provinces contribute 29.77 percent to the total 
production of the country, While as the area shared by them was 23.18 percent. On 
the otherhand medium yield states like Faryab, Balkh, Badghis, Baghlan, Kunduz, 
Bamyan, Kabul, Parwan, Panjshir, Kapisa, Logar, Paktika, Nangarhar, Nooristan, and 
Kunarha have recorded an area 47.38 percent and contributed 42.12 percent to the 
total production of maize in Afghanistan during 2009-10. Low yield provinces are 
Faryab, Juzjan, Sar-i-pul, Samangan, Takhar, Heart, Ghor, Paktiya, Ghazni, Zabul, 
Nimroz and Uruzgan and have shown an area of 22.64 percent to the total cultivated 
area and have contributed 18.25 percent of the total production of maize during 2009-
10. The growth rate in area, production and yield shows marked fluctuation from 200-
03 to 2009-10. (Table 3.12 )    
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Source: Computed on the basis of data available on i) FAO Production Year Book,  ii) FAAHM/MAIL and Statistical 
Digest and Asian Pacific by UN 
Fig. 3.9 
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Table 3.12 
MAIZE: Growth in Area, Production and Yield (2000-03 to 2009-10) 
Provinces 
In 2000-03 In 2005-08 % Growth 
Area 
(000 ha) 
Yield 
(t/ha) 
Production 
(000ha) 
Area 
(000ha) 
Yield 
(t/ha) 
Production 
(000 tons) 
Area 
(000ha) 
Yield 
(t/ha) 
Production 
(000tons) 
North 8 3 24 10 2.50 25 25 -13.33 8.33 
Faryab 1.80 3.33 6 2.20 2.86 6.30 22.22 -14.11 5 
Juzjan 1.40 2.50 3.50 1.90 1.78 3.40 35.71 -28.8 -2.85 
Sar-i-Pul 1.50 3 4.50 2 2.20 4.40 33.33 -26.66 -2.22 
Balkh 1.90 3.42 6.50 2.30 3 7 21.05 -12.28 7.69 
Samangan 1.40 2.57 3.60 1.60 2.43 3.90 14.28 -5.44 8.33 
North-East 24 3 72 26 2 75 8.33 -4 4.16 
Baghlan 6.50 3.07 20 7 3 21 7.69 -2.28 5 
Kunduz 7.50 2.93 22 8 2.81 22.50 6.66 -4.09 2.27 
Takhar 6 2.66 16 6.50 2.30 15 8.33 -13.53 -6.24 
Badakhshan 4 3.50 14 4.50 3.66 16.50 12.5 4.57 17.85 
West 12 3 36 13 2.92 38 8.33 -2.66 5.55 
Heart 5 2.80 14 6 2.50 15 20 -10.17 7.14 
Farah 4 3 12 3 3.66 11 -25 22 -8.33 
Badghis 3 3.33 10 4 3 12 33.33 -9.90 20 
West- Central 2 2.50 5 2.50 2.40 6 25 -4 20 
Ghor 1.50 2.33 3.50 1.80 2.22 4 20 -4.72 14.28 
Bamyan 0.50 3 1.50 0.70 2.85 2 40 -5 33.33 
Central 23 3 69 25 2.92 73 8.69 -2.66 5.79 
Kabul 4 3 12 4.60 2.83 13 15 -5.66 8.33 
Parwan 5 2.60 13 5.40 2.69 14.50 8 3.46 11. 
Panjsher 3.80 3.18 12.10 4.50 2.98 13.40 18.42 -6.28 10.74 
Kapisa 3.70 2.70 10 3.90 3.08 12 5.40 14.07 20 
Logar 3 3.70 11.10 3.50 2.85 10 16.66 -22.97 -9.90 
Wardak 3.50 3.14 11 3.10 3.26 10.10 -11.42 3.82 -8.18 
South 0 0 0 2 2.50 5 0 0 0 
Paktiya 0 0 0 0.70 2.14 1.50 0 0 0 
Paktika 0 0 0 0.26 2.87 0.75 0 0 0 
Khost 0 0 0 0.24 3.32 0.80 0 0 0 
Ghazni 0 0 0 0.80 2.43 1.95 0 0 0 
East 25 2.96 74 27.40 2.84 78 9.60 -4.05 5.40 
Nangarhar 7.20 2.77 20 7.60 2.89 22 5.55 4.33 10 
Laghman 5.50 3.45 19 6 3.21 19.30 9.09 -6.95 1.57 
Kunarha 7.30 2.87 21 7.80 2.78 21.70 6.84 -3.13 3.33 
Nooristan 5 2.80 14 5.60 2.67 15 12 -4.63 7.15 
South-West 10 3 30 12 2.91 35 20 -3 16.66 
Khandahar 1.80 3.33 6 2.30 3.46 8 27.77 3.90 33.33 
Helmand 2.00 3.50 7 2.70 3.32 9 35 -5.14 28.57 
Zabul 1.50 3 4.50 1.90 2.15 4.10 26.66 -28.33 -8.88 
Nimroz 1.40 2.85 4 1.80 2.23 4 28.57 -21.75 0 
Uruzgan 1.60 2.18 3.50 1.70 2.29 3.90 6.25 5.04 11.42 
Daikunde 1.70 2.94 5 1.60 3.76 6 -5.88 27.89 20 
TOTAL 104 2.98 310 117.90 2.84 335    
 
Source: Computed on the basis of data available on i) FAO Production Year Book,  ii) FAAHM/MAIL and Statistical 
Digest and Asian Pacific by UN 
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Table 3.13 
MAIZE: Yield Level 
Categories Area (000 ha) 
Production 
(000 tons) 
Area (%) 
Production 
(%) 
A: 1-2.50 26.70 61.15 22.64 18.25 
B: 2.51 – 3.50 82.10 240.35 69.63 71.74 
C: > 3.50 33.50 7.71 10 2.30 
Total 117.90 335 100.00                   100.00 
A (Low)    =  Juzjan, Sar-i-Pul, Samangan, Takhar, Herat, Ghor, Paktiya, Ghazni, Zabul, Nimroz, 
Uruzgan 
B(Medium)  =  Faryab, Balkh, Baghlan, Kunduz, Bamyan, Kabul, Parwan, Panjsher, Kapisa, Logar, 
Wardak, Paktika, Khost, Nangarhar, Laghman, Kunarha, Nooristan, Khandahar, 
Helmand 
C(High)      =     Badakhshan, Farah, Daikunde  
Source:  i) FAO Production Year Book, 2000-10       ii) FAAHM/MAIL and Statistical Digest and 
Asian Pacific by UN 
Table 3.14 
MAIZE: Growth Level 
Categories Area (000 ha) 
Production 
(000 tons) 
Area (%) 
Production 
(%) 
A: < 1 84.80 231 71.92 68.95 
B: 1- 10 24.60 75 20.86 22.38 
C: >10 8.50 29 7.20 8.65 
Total 117.90 335 100.00 100.00   
A  (Low)  =  Faryab, Juzjan, Sar-i-Pul, Samangan, Baghlan, Kunduz, Takhar, Heart, Badghis,                    
Bamyan, Kabul, Panjsher, Ghor, Logar, Paktiya, Paktika, Khost, Ghazni, 
Laghman, Kunarha, Nooristan, Helmend, Zabul, Nimroz    
B    (Medium)   =     Badakshan, Parwan, wardak, Nangarhar, Khandahar, Uruzgan,   
C    (High)       =    Farah, Kapisa, Daikunde                     
Source:  Computed and Compiled on the basis of data available on i)  FAO Production Year Book, 2000-10  
ii) FAAHM/MAIL and Statistical Digest and Asian Pacific by UN 
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Source: Computed on the basis of data available on i) FAO Production Year Book,  ii) FAAHM/MAIL and Statistical 
Digest and Asian Pacific by UN 
 
Fig. 3.10 
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Productivity Regions of Afghanistan 
The Siddiqui et al. (1999) calculated the productivity indices of North Bihar 
Plain on the basis of Yang‟s method. Rahman (2003) attempted to examine variations 
in crop productivity in North Bihar Plain considering 17 major crops grown in the 
districts of the region during the period of 1995-2000. To compute productivity of 
provinces of Afghanistan, the present study is based on Yang‟s „Crop Yield Index‟ 
method due to the fact that it considers the yield of all crops compared with the 
average yield of crops in the region. 
Productivity indices of crops considered for each province were computed 
according to the methodology initiated by Yang (1965) i.e., the computation of Crop 
Yield Index. For the computation of an index (Province Faryab can be considered as 
an example). Initially it is needed to take the yields of all the crops considered in the 
province and compare them with the average yields of the same corps grown in the 
region. Before computing the crop yield index for Faryab, the average yield of each 
crop cultivated in the entire region should be considered. Then, by dividing the yield 
per hectare of a crop in the Province by the average yield of the same crop in the 
region, a percentage figure is obtained, which when multiplied by 100, gives an index 
number, as shown in column 5 of Table 3.15. By incorporating the area devoted to 
each crop as a weight to multiply this with the percentage index, the products are 
obtained as listed in column 6 of the table. By adding the products (of column 6) and 
dividing the sum of products by the total of crop area in the district (the sum of 
column 4), the average index thus obtained is the desired crop index for the Province, 
using area devoted for the cultivation of crop as a weight.             
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Table 3.15 
Method for calculating crop productivity index of cereals  
(2005 - 2010) 
Name of the 
Crop 
Average Yield 
in the Province 
(Tons /ha) 
Average Yield 
in the region 
(Tons /ha) 
Area of crop in 
the Province in 
hectares 
Crop Yield in 
the Province 
𝑪𝒐𝒍.𝟐𝟎
𝑪𝒐𝒍. 𝟑
× 𝟏𝟎𝟎 
Percentage 
multiplied by area 
(in ha)  
Col.5 × Col.4 
1 2 3 4 5 6 
Wheat 1.46 1.80 232000 81.11 18817520 
Barley 1.29 1.62 30300 79.62 2412486 
Rice 3.18 3.36 2200 94.64 2028208 
Maize 2.86 2.15 2200 133 292600 
   Sum = 266700  Sum = 21730814 
𝐂𝐨𝐦𝐩𝐨𝐬𝐢𝐭𝐞 𝐈𝐧𝐝𝐞𝐱 𝐟𝐨𝐫 𝐅𝐚𝐫𝐲𝐚𝐛 𝐏𝐫𝐨𝐯𝐢𝐧𝐜𝐞 =
𝐒𝐮𝐦 𝐨𝐟 𝐂𝐨𝐥.𝟔
𝐒𝐮𝐦 𝐨𝐟 𝐂𝐨𝐥.𝟒
 
=
𝟐𝟏𝟕𝟑𝟎𝟖𝟏𝟒
𝟐𝟔𝟔𝟕𝟎𝟎
= 𝟖𝟏𝟒𝟖 
 
Table 3.16 
Crop Yield Indices for the Provinces of Afghanistan 
Index 
range 
Category 
Number of 
Provinces 
Name of the Provinces 
Above 
134.15 
High 11 Kabul, Panjsher, Kapisa, Logar, Wardak, Paktiya, 
Khost, Ghazni, Helmend Khandahar, Uruzgan, 
134.15 – 
101.90 
Medium 11 Kunduz, Farah, Parwan, Paktika, Nangarhar, 
Laghman, Kunarha, Nooristan, Zabul Nimroz, 
Daikunde 
Below 
101.90 
Low 12 Faryab, Juzjan, Sari Pul, Balkh, Samangan, 
Baghlan, Takhar, Badakshan, Heart, Badghis, 
Ghor, Bamyan 
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Table 3.17  
Composite Index of Provinces of Afghanistan 
(Using Yang’s ‘Crop Productivity Index) 
 
Provinces Composite Index 
North  
Faryab 81.48 
Juzjan 88.22 
Sar-i-pul 75.05 
Balkh 87.51 
Samangan 69.64 
North-East  
Baghlan 100.90 
Kunduz 126.01 
Takhar 88.54 
Badakhshan 85.45 
West  
Heart 100.59 
Farah 127.23 
Badghis 91.10 
West-Central  
Ghor 78.10 
Bamyan 83.43 
Central  
Kabul 143.9 
Parwan 132.97 
Panjsher 139.83 
Kapisa 156.45 
Logar 142.44 
Wardak 166.40 
South  
Paktiya 158.96 
Paktika 131.74 
Khost 140.28 
Ghazni 135.41 
East  
Nangarhar 128.78 
Laghman 117.45 
Kunarha 115.60 
Nooristan 108.25 
South-west  
Kandahar 152.13 
Helmand 158.48 
Zabul 132.68 
Nimroz 128.47 
Uruzgan 134.76 
Daikunde 103.94 
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Source: Computed and Compiled on the basis of data available on i) FAO Production Year Book 2010 ii) FAAHM/MAIL 
and Statistical Digest and Asian Pacific by UN 2010 
 
Productivity Regions – Based on Cereal Crops (2003 -10)  
Cereals are the most important crops grown in the republic of Afghanistan 
which cover an area of 2831 thousand hectares (90 per cent) of the total cropped area. 
Wheat and Barley together cover 86.43 per cent of total cultivated area.  
Infact there are eleven provinces which form high productivity region. These 
provinces are namely, Kabul, Panjsher, Kapisa, Logar, and Wardak, Paktiya, Khost, 
Ghazni, Helmend, Khandahar and Uruzgan. The high productivity indices are due to 
several institutional and technological factors and also favourable environmental 
conditions in these provinces. The provinces characterized with medium productivity 
category are namely, Kunduz, Farah, Parwan, Paktika, Nangarhar, Laghman, 
Kunarha, Nooristan, Zabul, Nimroz, and Daikunde.(Fig.3.11) The factors responsible 
for the medium productivity may be traced from the socio-economic conditions of 
farmers which are not conducive for the fast development. The areas marked with low 
productivity of cereals are found in the provinces of Faryab, Juzjan, Sari Pul, Balkh, 
Samangan, and Baghlan. Most of the provinces marked with low productivity have 
very poor quality of the soil. These provinces are mostly having arid to semi-arid 
conditions. The soil erosion is the main obstacle for agricultural development. The 
constraints of the low productivity are traditional seeds, poor utilization of fertilizers, 
lack of irrigation facilities, small farm size, etc.   
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Source: Computed on the basis of data available on i) FAO Production Year Book,  ii) FAAHM/MAIL and Statistical 
Digest and Asian Pacific by UN 
 
Fig. 3.11 
Simple Linear Regression of Area and Production of Wheat 
In a simple regression analysis, one dependent variable is examined in relation 
to only one independent variable. The analysis is designed to derive an equation for 
the line that best models the relationship between the dependent and independent 
variable this equation has the mathematical form: 
Y = a+bx 
Where Y is the value of the dependent variable, X is the intercept of the 
regression line on the Y axis when X = 0 and b is the slope of the regression line. 
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It is reasonable to suggest that the amount of water received in a filed during 
the growing season will influence the production of wheat. From the table 3.18, Area 
is our independent variable and is not affected by variation in production. However, 
production of wheat is influenced by Area of wheat, and is therefore designated as the 
Y variable (dependent variable) in the analysis. 
Often the first step in regression analysis is to plot the X and Y data on a 
graph. This is done to graphically visualize the relationship between the two variables. 
If there is a simple relationship, the plotted points will have a tendency to form a 
recognizable pattern (a straight line or curve). If the relationship is strong the pattern 
will be very obvious. If the relationship is weak, the point will be more spread out and 
the pattern less distinct. If the points appear to fall pretty much a random, there may 
be no relationship between two variables. 
 Scattergram plot of the area of wheat and production of wheat data found in 
fig. The distribution of the data points indicates a possible positive linear relationship 
between the two variables. There is a positive correlation between these two variables. 
If we increase Area of wheat, i.e., independent variable: The dependent variable 
production of wheat increasing simultaneously. 
Ex = 1071 
𝑋 =  
1071
34
= 31.50 
Ex = 2878 
𝑌 =  
Ey
N
=
2878
34
= 84.64 
Dn = 34. 
The corrected sum of Square for Y. 
𝐸𝑌2 =
𝐸𝑌2 −   𝐸𝑌 2
𝑛
 
𝐸𝑌2 =
397154 − (2878)2
34
 
= 397154- 243614.22 
 
 
Ey
 2
 = 15359.77 
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The corrected sum of Square for X: 
𝐸𝑌2 =
𝐸𝑌2 −   𝐸𝑌 2
𝑛
 
𝐸𝑌2 =
55.113 − (1071)2
34
 
= 55.113 – 33736.5 
Ex
2
 = 21376.5 
 
Substituting these estimates into general linear equation suggest the following 
relationship between X and y variables. 
Y1 = 0.85+2.66X 
Where Y1 indicates that we are using an estimated value of Y. 
With this equation, we can estimate the production of wheat (Y) from the 
measurements of Area of Wheat (X) and describes this relationship on our 
Scattergram with a best fit straight line (Fig. 3.13). Because Y is estimated from a 
known value of X, it is called the dependent variable and x the independent variable. 
Through the regression model best fit straight-line describing the linear 
relationship between the two variable i.e., area of wheat vs production of wheat. From 
table 3.19, we have observed that majority provinces of Afghanistan are self deficient 
in wheat production. Wheat is the stable food in Afghanistan. The provinces which 
are self deficient in wheat production are Farah, Ghor, Bamyan, Parwan, Paktika, 
Khost, Panysher, Kapisa, Wardak, Paktiya, Ghazni, Laghman, Kumarha, Nooristan, 
Helmand, Zabul, Nimroz, Uruzgan and Daikunde. The provinces in which the wheat 
production was very deficient are Kabul, Juzjan, Faryab, Balkh, and Nangarhar states 
of Afghanistan. Through simple linear regression, we have observed that there is a 
positive relationship between wheat Area and wheat production (Fig. 3.12 and 3.13). 
i.e. change in one variable automatically change the another variable. 
 
Levels of Agricultural Development in Afghanistan 
 
124 
 
Those provinces of Afghanistan, which come in the category of deficient in 
production of wheat wants to become self sufficient in production. They should 
increase area under wheat cultivation, simultaneously it increase the wheat 
production. There is positive correlation between wheat Area and wheat production. 
 
 
Table 3.18 
Wheat Area vs Wheat Production 
(2010) 
Provinces 
Irrigated Wheat Area 
(000 Ha) 
(x) 
Wheat Production 
(000 Tones) 
(Y) 
Faryab 42 110 
Juzjan 50 131 
Sar-I-Pul 25 66 
Balkh 87 228 
Samangan 16 40 
Baghlan 54 151 
Kunduz 91 237 
Takhar 50 130 
Badakhahan 25 63 
Heart 97 254 
Farah 24 63 
Badghis 23 64 
Ghor 22 55 
Bamyan 13 29 
Kabul 21 59 
Parwan 23 60 
Panjsher 06 16 
Kapisa 9 27 
Logar 26 78 
Wardak 26 78 
Paktiya 17 51 
Paktika 15 38 
Khost 12 30 
Ghazni 54 135 
Nangarhar 50 131 
Laghman 13 34 
Kunarha 8 21 
Nooristan 1 3 
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Khandahar 38 114 
Helmand 75 225 
Zabul 12 36 
Nimroz 14 37 
Uruzgan 27 71 
Daikunde 5 13 
Source: FAAHM/MAIL – 2010. 
 
Table 3.19 
Wheat Balance in 2010 by Province 
Provinces 
Irrigated 
wheat 
area 
(000 ha) 
Wheat 
Production 
(000 tones) 
Required for 
human 
consumption 
(000 tones) 
Post 
harvest 
losses (000 
tones) 
Surplus/deficit 
(000 tones) 
Faryab 42 338 140.0 50.7 124.2 
Juzjan 50 252 75.3 37.8 121.0 
Sar-I-Pul 25 198 78.7 29.7 75.3 
Balkh 87 396 178.7 59.4 129.4 
Samangan 16 177 54.6 26.6 82.2 
Baghlan 54 251 127.0 37.7 70.2 
Kunduz 91 263 138.8 39.5 66.9 
Takhar 50 298 137.8 44.7 95.1 
Badakhahan 25 201 134.2 30.2 23.1 
Heart 97 422 257.3 63.3 72.8 
Farah 24 63 71.4 9.5 -22.1 
Badghis 23 194 70.0 29.1 82.6 
Ghor 22 90 97.6 13.5 -28.3 
Bamyan 13 37 63.2 5.6 -34.7 
Kabul 21 60 511.6 9.0 -464.4 
Parwan 23 64 93.4 9.6 -43.3 
Panjsher 6 19 21.7 2.9 -6.8 
Kapisa 9 27 62.4 4.1 -41.1 
Logar 26 88 55.4 13.2 14.2 
Wardak 26 79 84.3 11.9 -21.8 
Paktiya 17 52 77.9 7.8 -36.8 
Paktika  15 40 61.5 6.0 -30.3 
Khost 12 30 81.2 4.5 -57.8 
Ghazni 54 137 173.2 20.6 -66.4 
Nangarhar 50 138 210.0 20.7 -102.3 
Laghman 13 35 63.0 5.3 -35.7 
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Kunarha 8 21 63.6 3.2 -47.2 
Nooristan 1 4 20.9 0.6 -17.8 
Khandahar 38 115 164.9 17.3 -73.9 
Helmand 75 225 130.3 33.8 47.8 
Zabul 12 37 42.9 5.6 -13.7 
Nimroz 14 38 23.1 5.7 6.7 
Uruzgan 27 73 49.5 11.0 7.6 
Daikunde 5 22 65.1 3.3 -48.1 
Sources: FAAHM/MAIL. 
 
Fig. 3.12:  Scattergram plot of the Area and Production of wheat in 2010 data found in Table 3.18, 
The distribution of the data points indicates a possible positive linear relationship between 
the two variables. 
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Fig. 3.13:  Scattergram plot of the area and production data and the regression model best fit straight 
line describing the linear relationship between the two variables. 
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Introduction 
In Among the multitude of problems faced by mankind in the rapid development of 
productive forces as a result of scientific and technological revolution, the most 
serious problem considered by scientists and statesman, is one of meeting the 
increasing demand and economy of water in a world of shrinking water resources. It 
is felt that in future water will be the only resource which will become precious and 
indispensable with the passage of time and iots misuse leading to its scarcity and 
salamity will recall us the fate of early thriving world civilizations. Being 
physiological requirements for all kinds of life, and more especially in the modern 
world, the possibilities for the development of any area are directly or indirectly 
related to the quantity and quality of water resources available. The role of water 
resources in regional development of Central Asian States becomes more crucial due 
to the regional aridity, water scarcity, excessive water pollution particularly salinity as 
well as due to increasing need of water growing population.  Generally, water is in 
great demand in dry areas, like Afghanistan where distribution is highly uneven and 
erratic.
1
 
This study refers to irrigation as the process by which water is diverted from a 
river or pumped from a well and used for the purpose of agricultural production. 
Areas under irrigation thus include areas equipped for full and partial control 
irrigation, spate irrigation, equipped wetland and inland valley bottoms (including 
fadames) irrespective of their size or management type. It does not consider 
techniques related to on-farm water conservation like water harvesting
2
. 
The area which can potentially be irrigated depends on the physical resources 
which include soil and water. Combined with the irrigation water requirements as 
determined by the cropping patterns and climate. In this study it is called “physical 
irrigation potential”. However, environment and socio-economic constraints also have 
to be taken into consideration in order to guarantee a sustainable use of the available 
physical resources. This means that in most cases the possibilities for irrigation 
development would be less than the physical irrigation potential.
3
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Expansion of irrigation facilities, along with consolidation of the existing 
systems, has been the main part of the strategy for increasing production of food 
grains. With sustained and systematic development of irrigation, the irrigation 
potential through major, medium and minor irrigation project should be improved. 
Due to its close relationship with water resources, irrigation potential is also unevenly 
distributed between the regions. It is significant to observe that this value is much less 
known and studied in countries beneficently from important water resources than in 
more arid countries. It should also be noted that the important transfers of water 
resources from humid to arid regions allow these regions to benefit from an irrigation 
potential much larger than their internal water resources would permit. (ref. irrigation 
in Africa in figures by FAO of the UN). Adequate water resources available for 
irrigation can thus be valuable for growth and development of agricultural output. 
Spatial utilization of irrigation potential can result in maximum yield of crops grown 
in different periods of time. Exploitation of irrigation resources in accordance with 
land use pattern is a step towards prospective agricultural production and productivity. 
The availability of resources is an important factor in any production. Without the 
necessary resources, cultivation and growth of the crops will either not occur or give 
an insufficient yield. The resources in agricultural production includes available areas, 
work, growth days water quality seeds. Some constraints exists in the Afghan 
agricultural system such as; the lack of agricultural area available per capita, the 
precipitation which falls mainly in November to March when the need for water is 
during April to October, the lack of natural nutrients in the soils found in the southern 
provinces and the topography which creates increased work load in order to cultivate 
the slopping areas
4
. 
Water Resources 
Water is a prime resource potential for the growth of Afghanistan‟s 
agriculture. Lack of assured and timely water supply at the farm levels is perhaps the 
most important constraint to agricultural growth. Irrigation infrastructure, as well as 
many supporting community- based and government institutions have seriously 
deteriorated or broken down in the years of conflict, lack of maintenance, and more 
recently drought.
5
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Present status of irrigation systems: - Traditional surface systems, with intakes 
from rivers and streams, account for about 80 percent of the irrigated area. While 
these systems have generally survived, their community-based mechanisms for water 
management and maintenance have been adversely affected by local commanders 
who have frequently not respected water rights or the authority of the former elected 
and employed mirabs (water masters). This has a significant impact on water 
distribution, both within some of these systems, and across irrigation systems along 
the same river. Next in importance are larger modern irrigation systems, accounting 
for about 10 percent of the irrigated area. Managed in the past by Parastatal agencies, 
these have been gravely affected during the past twenty years as maintenance was 
neglected due to lack of staff, equipment and finances. Consequently only the 
upstream parts of the roughly 325,000 hectares of their command areas now receive 
proper irrigation. Karezes (a traditional irrigation system using underground tunnels) 
accounting for roughly 5 percent of irrigated area, have also suffered due to the war
6
. 
The recent drought, coupled with a gradual disintegration of community 
responsibility, has led to indiscriminate groundwater pumping by some farmers, 
leading to declines in groundwater level in some areas. Springs and wells constitute 
the remaining types of irrigation system. Natural storage of water in the form of 
winter precipitation (snow) at elevation above 2000 meters represents 80% of 
Afghanistan‟s water resources (excluding fossil ground water). The amount of water 
received in these areas through precipitation is estimated to be 150,000 million m
3
- 
the rest of the country receives only 30,000 million m
3
 annually through rainfall 
resulting in a total amount of 180,000 million m
3
 for the whole country
7
. (FAO 1996) 
Food security is dependent on the achievement of water security, because food 
and water are highly interconnected in Afghanistan. More than 80% of Afghan live in 
rural areas subsisting on natural resources such as land and water, although some 
would argue that the key income determinants are labor migration, wages and 
remittances. Twenty-five years of war and destruction, combined with 4-7 years of 
substantial drought and a growing demand for water, have created a significant 
challenge for the Afghan government and development agencies
8
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Over 80% of the country‟s water resources originate from the Hindu Kush 
Mountains at altitudes above the 2000m (Qureshi Asad, Water resources Management 
in Afghanistan issues and option, international water management institution, June 
2002). During winter, the Hindu Kush stores waters in the form of snow. At the 
beginning of the spring, snow starts melting. However, due to prolonged drought 
year‟s accumulated snow (glacier) have been significantly reduced. Two decades ago, 
snow melt started at the beginning of April, gradually increased during summer (May-
July) and then gradually decreased in autumn (Sept. - Nov). This pattern was well 
suited for domestic water requirements. In recent years, snow melt has started in late 
winter (February) increased considerably by the middle of the spring (April) - Quite 
often resulting in floods and then decreased by the middle of summer (June), when 
farmers need water to irrigate the first, and more importantly, the second cropping 
seasons that takes place in August, September & October. Nevertheless, areas with 
high elevations cultivate their first crop in the above mentioned months, which is the 
second cropping seasons for low altitude areas (the second seasons is the primary 
seasons in Afghanistan). Without proper water storage facilities, this climate shift can 
have significant adverse effects on Afghan livelihoods.
9
 
Despite Afghanistan‟s more favourable position compared to its neighbors 
Iran and Pakistan (see chart), it faces a clear danger of a serious water shortage 
(Qureshi-2002). The shortage of water is the result of war inflicted damage to 
irrigation system (40% of irrigation structures are damaged) and traditional irrigation 
system. Estimates Indicate that Afghanistan has 84 billion m
3
 (BCM) of potential 
renewable water resources, of which 55 BCM is surface water, with an additional 29 
BCM shared by neighboring countries of Tajikistan, Iran, Pakistan and Turkmenistan. 
The ground water resources are estimated at 18 BCM (Qureshi 2002. ICARDA 
2002).
10
 
Keeping in view potential renewable resources the old arrangement of small 
fragmented individual holdings separated by uncultivated boundary strips would be 
replaced by a system of range fields incorporating the boundary strips, thus increasing 
the amount of uncultivated land and giving scope for mechanized farming. Increased 
mechanization along with improved methods of farming and redamination of new 
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land under supervision would result in greater overall production. Increased 
production coupled along with easier collection of surpluses from a greater reduced 
number of farm units would result in large and more dependable food supplies for the 
growing urban population. The productive land which is still uncultivated can be 
brought under cultivation by making used of potential renewable water resources.
11
 
Surface water potential 
The main surface water resources of Afghanistan are the Amu Darya, the 
Helmand River, the Kabul River and the Harirud- Murghab Rivers (Fig4.1). 
Afghanistan shares these rivers with Iran, Pakistan, Kyrgyzstan, Tajikistan, 
Turkmenistan and Uzbekistan. Estimates indicate that Afghanistan has between 55 to 
57 BCM is surface water, with an additional 29 BCM shared by neighbouring 
countries.
12
 
 
Source: AIMS/MIWR, 2009 
Fig. 4.1 
 
The total annual surface water volume of 84000 million m
3
, which 
corresponds to approximately 47% of total precipitation, is shared with Afghanistan‟s 
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neighbouring countries considering estimated water us of 65% inside the country, 
approximately 55,000 million m
3
 of surface water would be used in Afghanistan 
(FAO 2004). Surface waters in Afghanistan compare favourably with Iran and Central 
Asian republics, as the surface water per head in Afghanistan is estimated at 2480 
m
3
/year (Iran:1430m
3
/head/year). Water catchments areas in Afghanistan are vast and 
settlements are generally concentrated along valley floor irrigation areas or river 
deltas opening in plain desert areas. Afghanistan has only 34 inhabitants per square 
kilometer
13
. Surface water is still largely under used. (Table 4.1). 
According to the/UN Commission for Asia and the far East (1961) there are 
about 50,000 million m
3
 of runoff each year of which about 30,000 million m
3
 could 
be impounded. Water availability for irrigation purposes is a function of the seasonal 
variation of stream flow where no water is stored in reservoirs; too much water is 
flowing in spring due to snow melt. 
Table 4.1 
Estimated Surface and Ground water Potential Consumers 
(bcm/year) 
 
Present Use In Billion Cubic Meter (bcm) 
Types of water 
resources 
Potential 
(bcm) 
Agriculture 
(bcm) 
Livestock 
(bcm) 
Water 
supply 
(bcm) 
Industry 
(bcm) 
Total 
(bcm) 
Balance 
(bcm) 
Future 
use 
(bcm) 
Balance/ 
Environment 
(bcm) 
Surface 
water/Canals 
57 19.07 0.05 0.14 0 19.25 37.75 30 27 
Ground 
Water 
 
Kanats 
 
Springs 
 
Wells 
 
15 
 
 
 
 
 
1.74 
 
0.93 
 
0.17 
 
  
 
0.03 
 
0.01 
 
0.17 
 3.04 
 
11.96 5 10 
Total  72 21.9 0.05 0.35 0 22.29 49.71 35 37 
Source: FAO-2008 
From table 4.1, we have observed that presently the major water consumer in 
Afghanistan is the agricultural sector; with more than 21.9 bcm (98% of total). 19.1 
bcm (87%) of this amount is met by surface sources and 2.8 bcm (13%) from ground  
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Fig. 4.2 
 
 
Fig. 4.3 
Source: Computed on the basis of data give on table 4.1  
Potential
15 bcm
Agriculture
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water. Out of ground water 1.74 bcm (80%) come from kanats; 0.98 bcm (4%) 
from springs and 0.17 bcm (1%) from deep wells (FAO, 2005). At present, almost 
there is no major industrial production in Afghanistan to be considered as industrial 
water consumer. Table 4.1, shows a water balance from surface and groundwater in 
Afghanistan. 
Table 4.2 
 Surface Water Potential in Afghanistan 
  
River Basin River Name Drainage Area 
(Km2) 
Mean Annual 
Volume (Million 
m3) 
% 
 Total 
Amu Darya Ab-i-Panja 
Ab-i- Rustaq 
28307 36,420 43 
Kokcha 22368 5,700 7 
Kunduz + Khanabad 40018 6,000 7 
Northern Khulum or (Samangan) 10230 60 0 
Balkhab 28835 1,650 2 
Ab-i-Safed(Saripul) 16743 40 0 
Shirin Tagab 15092 120 0 
   0 
Harirod-
Murghab 
Murghab 25353 1350 2 
Kashan and Kushk rod 13191 110 0 
Hari Rod River 39060 1600 2 
    
    
Helmand Farah Rod 27800 1250 1 
Adrakshan(Harut Rod) 21266 210 0 
Khuspa Rod 9428 40 0 
Khash Rod  170 0 
Kaj Rod 20,800 60 0 
Ghazni Rod 17252 350 0 
Helmand at Kajaki dam 42200 6000 7 
Musa Qala 3700 220 0 
Lower Helmand 47900 110 0 
Arghandab 53000 820 1 
Kabul Gomal 10,700 350 0 
Margo,Shamal,Wuram 8,300 400 0 
Panjshir 12964 3130 4 
Kunar 13000 15250 18 
Kabul without Panjshir and 
Kunar 
30,000 2520 3 
Source: FAO/AIMS -2010. 
 +29,000 Sq.km in Tajikistan. 
 +14000 Sq.km in Pakistan 
 
There are plenty of individual discharge data of many of Afghanistan‟s rivers, 
particularly from the Kabul and the Helmand Rivers as well as from their tributaries. 
However, no reliable documentation is available about the systematic quantification 
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of surface water resources at watershed level. Most of the rivers listed in the table are 
perennial although many of them fall dry at their lower reaches during late summer 
due to the diversion of water for irrigation purposes discharges are rising continuously 
from march onward caused by snowmelt culminating in June/July before receding to a 
minimum in Dec/Jan. Surface water quality is excellent in the upper basins of all 
rivers throughout the year and good in the lower basins in spite of large irrigated areas 
is never caused by poor water quality but rather by over irrigation (water logging) or 
lack of irrigation water (Fallow fields and high ground water table). 
Table 4.3 
Regional Composition of Surface Water Resources and Irrigated Areas 
 
Region 
Surface water 
resources 
(%) 
SurfaceWater 
(BCM) 
Irrigated 
areas 
(%) 
Irrigated 
Area (ha) 
North 6 3.3 21 493080 
North-east 25 13.75 12 281760 
West 10 5.5 15 352200 
South-west 11 6.05 25 587000 
West Central 6 3.3 3 70440 
Central 20 11 15 352200 
South 4 2.2 5 117400 
East 18 9.9 5 117400 
Total  100 55 100 2371480 
Source: Sheladia Associates (2004) 
From the figure 4.4, we have analyzed that the relationship between surface 
water and the irrigated area is not so correlated in Afghanistan. In some regions of 
Afghanistan the relationship is positive, while as the other regions the relationship is 
negative. In the north region, the irrigation potential is not so high, but the irrigated 
area is high. The elevation and topography of this region is smooth. On the other 
hand, the North-east region has high surface water potential while as low irrigated 
area. In this region, terrain and topography is rugged. The inhabitants there are not in 
a position to divert surface water into irrigation purpose. Relief and topography are 
the main constraints to increase irrigated areas. Similar conditions are found in West 
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and East regions of Afghanistan. Physiography and altitude are the main obstacles for 
positive relationship between surface water and irrigated areas in these regions. 
 
 
Regional composition of Surface water and Irrigated Area 
Afghanistan 
 
 
Source: Sheladia Associates (2004) 
Fig. 4.4 
 
We have also observed from table 4.3, that there is positive correlation 
between surface water and irrigated areas in number of regions of Afghanistan. In 
west-central region, the higher the surface water the higher would be irrigated area. In 
central region, the relationship between surface water and irrigated areas are positive. 
In these regions elevations are not so high as compared to other regions of 
Afghanistan. There are number of factors which are responsible for variation between 
surface water and irrigated areas. Among these factors elevation is the main obstacle 
between this relationships. In north-east and east regions of Afghanistan, the 
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relationship between these variables is very low, because the elevation of these 
regions is 4500 metres above sea level. While as in north region the elevation is just 
300 metres above sea level. The elevation of south, west-central and west are 600 
metres, 1500 metres and 900 metres above sea level respectively. Therefore, higher 
the altitude, lower the irrigation network and heavy rainfall, and often too little water 
in late summer when rivers discharged is low and crop water requirement is still high. 
As a result, the influence of the coverage and thickness of the snow cap is significant 
on crop results.  
The annual volume of water used for drinking purposes (humans and animals) 
is no more than 200 million m
3
. Adopting a rate of 10,000 m
3
/ha for a total irrigated 
area of about 2.4 million ha. (FAO 2003), the annual volume of water used for 
irrigation purpose is estimated to be in the order of 24000 million m
3
. Therefore, 
irrigation is chiefly the main user of water in Afghanistan with an estimated 99%.
13
 
Actual irrigated area has been considerably lower in recent years than earlier. About 
1.3 million ha were intensively irrigated in 2003, with a slightly larger area under 
“intermittent irrigation”. There is also considerable regional variation in water 
availability and use, with the North, North-east, West and South-west regions 
accounting for about half of surface water resources and three-fourths of irrigated area 
(Table 4.3).There is a substantial scope for improving the quality (timely delivery) 
and expanding the quantity (area under assured irrigation) of irrigation, thereby 
reducing vulnerability to droughts and increasing yields in Afghanistan. Recognizing 
the centrality of water, the government plans to invest about $2.35 billion between 
2004 and 2015 in four sub-programs related to water resources and irrigated 
agriculture. 
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Table 4.4 
Estimated irrigation potential in Afghanistan (000ha) 
Area irrigated before the war to be brought back to permanent irrigation 
through rehabilitation works. 
240 
Area Under irrigation that requires potentially improvement / 
rehabilation works allow more intensive Cultivation. 
1,310 
Area Under intermittent irrigation that can be brought to intersive 
Irrigation mainly through development of storage infrastructure 
953 
Area never irrigated that could be brought to intensing through 
development of new irrigation Schemes. 
1035 
Total 3538. 
Source: Computed and Compiled on the basis of data available on AIMS/Afghanistan 
Government (2007) 
         The estimated irrigation potential in Afghanistan is 3538 thousand hectares there 
is an ample scope to make use of uncultivated land. Level of utilization of the present 
agricultural potentials largely depends on irrigation sources. Land use planning also 
depends on level of interaction with the existing potentials as it largely rests on land 
of special qualities for special uses. Irrigation potential and means of irrigation may 
be considered before utilizing either the dry lands or ecologically deprived or 
disadvantageous regions. In a more advantageous locations the rate of exploitation of 
potentials are considerably high but in the regions of ecologically deprived existing 
potentials could not be exploited because of lack of some important and crucial 
factors for agricultural production. In spite of the availability of fertile and plain area 
the productivity is low the percent area under cultivation to the total cultivable area is 
low and cropping pattern is dominated by low yield giving crops. These characteristic 
can be taken care off provided existing means of irrigation are made available. (Table 
4.4 ) 
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Table 4.5 
Northern Afghanistan Soil Classification in Existing and Possible 
Irrigated Lands 
Soil Class  Currently 
irrigated land 
Potential 
Irrigated land 
Class-I  Most suitable for cultivation-fertile soil  27 Percent 15 Percent 
Class-II Suitable for Cultivation 3 Percent 12 Percent 
Class – III Moderately suitable for cultivation, but 
requiring reclamation work 
70 Percent 73 Percent  
Source: Agricultural Development Schemes in Northern Afghanistan-2006 
The accumulated winter snow from the high mountains sustains Afghan 
Agriculture. The changing landscape down the length of the snow fed river valley 
alters the production possibilities as the altitude gets reduced. In their upper reaches, 
the valleys are steep, the river fast flowing, and the valley floors are narrow. The 
winters are cold, but the summers are mild with short but abundant growing seasons. 
Lower down, the valley floors broaden into flat plains with slow flowing rivers. Here 
the winters are milder and the summers hotter and the growing season longer. 
Afghanistan has enough surface water, but it needs resources, awareness and 
technology for its better use which can ultimately results in higher yields of crops
14
. 
Ground Water Potential 
In Afghanistan, groundwater has traditionally been developed and utilized from 
Irrigation purposes through the use of karzes, springs and shallow hand dug open 
wells. In more recent years, deep drilled wells have become a more common means of 
extraction for Irrigation usage particularly in the Tarnak, Ghazni, Kabul and Logar 
river valleys. Afghanistan possesses huge reserves of ground water. According to 
FAO estimates of 1996, the annual potential of the groundwater in the country is 
about 15 BCM. At present, only 3 BCM is being used and it is projected that in the 
next 10 years it can increase to 5 BCM due to increase in irrigation and domestic 
water supplies requirements. (Table 4.1) More than 15% of Afghanistan‟s irrigated 
land gets water from traditional underground systems such as Karezes (qanats), 
springs and shallow wells (locally called as Arhads). Ten top provinces of 
Afghanistan having highest percentage of area irrigated with ground water irrigation 
are given in table 4.6. 
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Table 4.6 
Provinces with the highest percentage of irrigated area with ground water 
 
Name of the Provinces Area under Ground 
Water Irrigation (ha) 
% of total area 
(%) 
Uruzgan  73910 58.4 
Ghazni 43170 36.7 
Farah 36890 29.7 
Helmanol 27280 16.8 
Zabul 24870 39.8 
Kandahar 21870 18.5 
Kabul 18270 32.5 
Ghor 16940 23.3 
Nangarhar 13820 32.6 
Badghis 13050 39.2 
Sources: FAO 2005. 
The principal aquifer systems in Afghanistan are quaternary deposits in the 
major river valleys, particularly in the Kabul Basin; the river systems in the Helmand 
River Basin to the east (Ghazni, Tarnak, Arghistan and Arghandab); the Hari rud and 
certain river systems within the Northern and Amu Darya Basins; the semi-
consolidated neocene age deposits in the Kabul river and other river basins; and 
carbonate rock aquifer systems on the northern plans of the Hindu Kush mountains 
and along parts of the Helmand river in Uruzgan province. 
Estimations of groundwater average annual recharge and usage within the five 
river Basins are shown in table 4.7, the total recharge for confined and Un-confined 
aquifers is roughly 10.6 billion m
3
 per year while usage is 208 billion m
3
 per year. 
Historically, usage has largely been limited to water from shallow unconfined aquifers 
abstracted through Karez as well as through traditional wells from which water is 
drawn using animal power (arhad). More recently, deeper confined aquifers are being 
developed for domestic and municipal water supply using modern well-drilling 
techniques. Irrigation system in Afghanistan depend on shallow ground water sources. 
Based on micro water balance estimates, water for irrigation domestic and industrial 
use had potential to be further developed. 
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According to FAO, all traditional groundwater Irrigation system have reduced 
or dried up completely. About 60-70% of the Karezes are not in use and 85% shallow 
wells are dried out. The population dependent on these systems has suffered badly due 
to failure or reduction in discharges of these systems. The main reason for the low 
discharges is low precipitation and consequently low recharge to the ground water. In 
addition, boring of deep wells in the vicinity of Karezes and shallow wells had 
adversely affected the production of these traditional irrigation systems. This has 
threatened the sustainability of these systems in the future too
15
. 
Ground water is an Under- utilized resource in certain parts of the country and 
more than likely, over- utilized in others. In most of the urban areas, shallow wells are 
used to get water for drinking and other household activities. As the water level 
continue to fall, around 0.5 to 3 meter each month depending on the place (FAO), the 
poorer families are unable to dig their wells deeper and thus are forced to get water 
from communal wells. Many of these wells are already dried up and people (often 
women and children) are forced to walks miles to meet their daily water demands. 
There is clearly a need to develop sustainability for the principal aquifer systems in 
the country to allow for a wise and judicious development of this resource.
16
 
Table 4.7 
Ground Water in Afghanistan (in million m3/ years) 
River Basin Recharge Usage Balance 
Kabul 1,920 530 1390 
Helmand 2,480 1500 980 
Hari-rud-Murghub 1,140 460 680 
Northern 2,140 210 1930 
Amu Darya 2,970 100 2870 
Total 10650 2800 7850 
Source:  Computed and Compiled on the Basis of Data available on AIMS/AREU/USAID-2010 
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Source: Computed and Compiled on the Basis of Data available on AIMS/AREU/USAID-2010 
 
Fig. 4.5 
 
River Basins in Afghanistan 
A river basin is the portion of land drained by a river and its tributaries. It 
encompasses the entire land surface dissected and drained by many streams and 
creeks that flow downhill into one another, and eventually into one river. The final 
destination is an estuary or an ocean. As a bathtub catches all the water that falls 
within its sides, a river basin sends all the water falling on the surrounding land into a 
central river and out to the sea. Everyone lives in a river basin. Even if we don‟t live 
near the water, we live on land that drains to a river or estuary or lake, and our actions 
on that land affect water quality and quantity for downstream. The term watershed 
refers to the geographic boundaries of a particular water body, its ecosystem and the 
land that drains to it. A watershed also includes groundwater aquifers that discharge to 
and receive discharge from streams, wetlands, ponds and lakes. Large watersheds are 
sometimes referred to as river basins.
17
 
River Basin is defined as the area which contributes hydrologically (including 
both surface and groundwater) to a first order stream, which, in turn, is defined by its 
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outlet to the ocean or to a terminal (closed) lake or inland sea. Along with land 
allocation, the occurrence and distribution of water resources primarily determine the 
types and locations of irrigation system in the country. Average annual perception is 
estimated to be approximately 180 billion mᵌ of which 80 percent originates from 
snow in the Hindu Kush. While some of this water is lost to evaporation, the balance 
recharges surface and groundwater systems. Afghanistan has many water resources 
and its geography provide significant opportunities for their exploitation. Insufficient 
infrastructure and lack of capacity, however limit Afghanistan‟s ability to store, 
property manage, and develop its water resources. Afghanistan‟s water resources are 
unequally distributed
18
.  
Table 4.8 
Afghanistan River Basins Hydrologic Characteristics 
 
Source: Computed and Compiled on the basis of data available on MIWRE - 2010 
 
 
 
 
 
 
River Basin 
Percentage of 
catchment areas to the 
total area of 
Afghanistan 
Total Annual 
Discharge 
(10⁶mᵌ) 
Percentage of 
discharge to the 
total flow (%) 
Amu Darya River Basin 15.68 48,120 57 
Helmand River Basin 45.35 9,300 11 
Kabul River Basin 13.3 2,165 26 
Northern Basin 12.26 1,880 ⁢ 
Harirod - Murghab Basin 13.41 3,060 4 
Total 100.00 64,525 100.00 
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Source: Afghanistan Information Management service (AIMS), May 10, 2007. 
Fig. 4.6 
Afghanistan has five major river basins- The Amu Darya, Northern, Harirud-
Murghab, Helmand and Kabul River Basins. The river Basins in Afghanistan are 
shown in fig. I. The Amu Darya Basin covers approximately 15.68% of the total land 
area, but holds about 57% of the water flow (48120 ×10⁶mᵌ), whereas, Helmand with 
45.35% of area holds only 11% of the water flow (9300×10⁶mᵌ). Kabul river basin in 
the east of the country and covers an area of approximately13.3% and holds about 
26% of the water flow (21150×10⁶mᵌ). Northern basin holds 12.26% of the area and 
drains about 2% of the discharge (1880×10⁶mᵌ) and Harirod-Murghab basin has a 
coverage area of 13.41% and hold 4% of the discharge (3060×10⁶mᵌ). This 
information is summarized in table 4.8.  
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Afghanistan River Basins Hydrologic Characteristics 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Computed on the basis of data given on table 4.8 
 
Fig. 4.7 
 
Source: AIMS/AREU 
Fig. 4.8 
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Table 4.9 
Area and Population by River Basin 
River Basin Area (ha) 
Area (sq. 
km) 
% 
No. of 
settlements 
% 
Settled* 
Population 
% 
Population density 
per sq. km 
Amu-Darya 9069189 90692 14.04 4152 13.30 2968122 14.34 33 
Harirud-
Murghab 
7760366 77604 12.02 2959 9.48 1722275 8.32 22 
Helmand 26234136 262341 40.62 14041 44.96 5881571 28.42 22 
Kabul 7690829 76908 11.91 7039 22.54 7184974 34.72 93 
Northern 7090127 70901 10.98 2969 9.51 2783033 13.45 39 
Non-Drainage 6735636 67356 10.43 69 0.22 151629 0.73 2 
Total 64580283 645803 100.00 31229 100.00 20691604 100.00  
Source: Computed and Compiled on the basis of data available on AIMS (Afghanistan 
Information Management Service -2009) 
 
 
Source: Computed on the basis of data available on table 4.9 
*Based on Central Statistical Office-2005 figures. Nomadic population not included. 
Fig. 4.9 
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Table 4.10 
Estimated Water Volume in Million m
3
 used for irrigation in each river basin 
 
River Basin 
Area 
(Sq.km) 
Mean 
annual 
volume in 
(Mln m
3
) 
Potential for 
irrigation 
Water for 
Afghanistan 
(Mln m
3
) 
Estimated 
volume used 
in 2004 
(Mln m
3
) 
% of 
available of 
used in 2004 
Intensively 
Irrigated land 
One or two 
crops/year 
(ha) 
Balance 
of water 
in ( 
Amu Darya 90692 48120 28120 4120 14.65 354000 24000 
Northern 70901 1880 1800 1080 60 237800 720 
Kabul 76908 21650 14680 4850 33.03 306000 9830 
Helmand 262341 9300 9150 9148.92 98.92 475800 150 
Hari-rud 77604 3060 2080 1920 92.30 172500 160 
Source: Compiled and Computed by the author on the basis of data from FAO /AIMS-2007 
From table 4.10, it is evident that the Amu Darya is having irrigation potential 
28120 million m
3 
within the territory of Afghanistan. But out of it only 4120 million 
m
3 
is used for irrigation purposes and rest water 24000 million m
3
 remains unused due 
to the lack of technical facilities and resources. As it is obvious that the Amu Darya 
basin is having much capability to irrigate the land as compared to other river basins 
such as Northern, Kabul, Helmand and Hari Rud river basins. Secondly, Kabul river 
basin is having irrigation potential 14680 million m
3
, out of it only 4850 million m
3 
water is utilized. But the Helmand, Northern and Hari Rod rivers are used almost upto 
the mark as shown in table 4.10, for irrigation purposes except Northern river basin 
whose water remains unused about 40 percent. According to the Food and Agriculture 
Organization in 2009, it is reported that there is only 25 to 35 percent irrigation 
efficiency in Afghanistan. If the irrigation efficiency would improve then the 
irrigation potential would be utilized up to the mark. It is evident the Amu Darya and 
Kabul river basins are having high irrigation potentials which could be utilized only 
by means of best and efficient techniques and facilities within the territory of 
Afghanistan, then the food production and food utilization gap could be bridge up. 
The five river basins together cover 90 percent of the land area of Afghanistan. 
The Helmand river basin is the largest of these five basins, covering 43 percent of the 
national territory. The other four basins have similar sizes and cover 10-14 percent of 
the country. In additions to these river basins, there are four non-drainage areas. 
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Namaksar, Registan-I Sedi, Registan and Dasth-I Shortepa. About 57 percent of the 
total river flow in Afghanistan orginates from the Amu Darya river basin. The Kabul 
and Helmand river basins contribute, respectively to 26 percent and 11 percent of the 
total water flow. The Harirod- Murghab and Northern river basins have small 
contributions of respectively two percent and four percent. The largest number of 
settlements are located in the Helmand river basin, however, the largest settled 
population density is found in the Kabul river basin, with 93 inhabitants/sq.km. The 
national average is 32 inhabitants/sq.km (nomadic population not included). Non-
drainage areas have the lowest population density, with two inhabitants/sq.km.  
 
 
 
 
 
 
 
 
Source: FAO Land Cover 2005. 
Fig. 4.10 
 
Amu Darya River Basin 
The Amu Darya is one of the longest rivers in Central Asia and an essential 
part of the Aral Sea basin. It flows west- northwest into the Aral Sea. It forms part of 
Afghanistan‟s borders with Tajikistan, Uzbekistan and Turkmenistan and part of 
Uzbekistan‟s border with Turkmenistan. The Amu Darya has its headwater in the high 
Pamir Mountains of Afghanistan and Tajikistan. The northern branch of the Amu 
Darya, The Ab-i-Pamir River, has its source in Zor Kul lake, which is shared between 
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Tajikistan and Afghanistan. The Southern branch, the Wakhan River, flows out of 
Chaqinaqtin Lake. The Amu Darya River runs for 2,400 km and receives a large 
number of tributaries in Central Asia. The water resources of the Amu Darya Basin 
are shared between Afghanistan and all the Central Asian states.
19
  
 
Fig. 4.11 
  The Amu Darya is crucial to the livelihood of no fewer than 43 million people 
in the Aral Sea Basin. Development of agriculture (in all riparian states) and 
hydroelectric power (in Tajikistan and Afghanistan particularly) depend heavily on 
the water resources of the Amu Darya. Decades of intense and inefficient use of its 
water resources, along with changing climate patterns, have dramatically reduced the 
Amu Darya‟s flow. As water in the Amu Darya decreases, the claims on groundwater 
reserves in the basin constitute a growing cross-border challenge. In Afghanistan, the 
estimated annual groundwater use for irrigation (100 Mmᵌ/yr) is minimal in 
comparison to the groundwater recharge estimate (2,970Mmᵌ/yr) indicating a 
significant surplus of groundwater reserves in this river basin and the potential for 
future development of groundwater resources for irrigation in the Amu Darya Basin. 
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The Amu Darya basin covers 14 percent of the national territory, but alone it drains 
more than half (57 percent) of the total annual water flow of Afghanistan.
20
 
 The basin comprises five watersheds: 
1. Panj Watershed 
2. Kokcho WatershedP 
3. Ab-i- Rustaq Watershed 
4. Khanabad Watershed 
5. Kunduz Watershed. (Fig.4.6) 
 
There are two main tributaries of Amu Darya which draining Afghanistan are 
the Kunduz river (and its terbitary the Khanabad), Kokcha River and Ab-i-Panja 
rivers.(Fig.4.9) The Amu Darya River runs (the classical Oxus) runs for 2400km and 
receives a large number of tributaries in Central Asia, but dries up in the Turran 
lowlands in Turkmenistan and Uzbekistan. The main reason for this is the excessive 
use of water by irrigation for cotton production. Less than 20 years ago, the river ran 
as far as the Aral Sea. The provinces which are under Amu Darya Basin are Kunduz, 
Takhar, Badakshan, Baghlan and Bamyan states of Afghanistan. Among these 
provinces of Amu Darya Basin, Kunduz occupied much irrigated area i.e. 15202980 
ha as compared other provinces. While as Badakshan occupied less irrigated area i.e. 
43292.90 ha (FAO and DAI) (2009).
21
 
Table 4.11 
Average Annual Flow of the Amu Darya by Riparian Country 
Country Average annual flow generated 
(bcm) 
Percentage of Total 
Tajikistan  49.6 66% 
Afghanistan 17.0 23% 
Uzbekistan 5.1 7% 
Kyrgyz Republic 1.6 ⁢2 % 
Turkmenistan 1.5 ⁢2 % 
Total 74.8 100 
Source:  UASID Transboundry water and Related Energy Cooperation for the Aral Sea Basin region 
of Central Asia, 2008. 
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Fig. 4.12 
  
Table 4.12 
Mean annual discharge of Amu Darya River Basin in Afghanistan 
River Basin River Name River Regims 
Discharge in 
Million MS 
Percentage of 
Total 
Amu Darya  Ab-i-Panja or 
Abu Darya 
Snow/glacier fed 36,420 75.68 
Amu Darya  Kokcha Snow/glacier fed 5,700 11.84 
Amu Darya Kunduz Snow/glacier fed 6,000 12.46 
Total Amu Darya   48,120 100% 
Source: Computed and Compiled on the data available FAO/ AIMS/MAIL -2010. 
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Table 4.13 
Land cover of Amu Darya river Basin in Afghanistan 
Areas (ha) 
River Basin Amu Darya Percentage (%) 
Area 9069189  
Intensively cultivated 2 crops/ year 106,200 1.17 
Intensively cultivated 1 crops/ year 247,800 2.74 
Intermittently cultivated 48,100 0.53 
Rainfed Irrigated 1315600 14.50 
Rangelands 2918130 32.17 
Forest cover 1306700 14.40 
Source: Computed and Compiled on the data available AIMS/MAIL -2010. 
 
The table 4.12 give a clear description of the Amu Darya river basin. The 
Colum second of the table represents the main rivers constituting the Amu Darya river 
basin. All the rivers are perennial in nature as they are snow/glacier fed rivers. The 
Annual mean discharging capacity of the rivers highlighted in Column IV, shows that 
the Ab-i- Panja river has the highest discharging capacity i.e. 36420 million m
3
/ year. 
While the other two rivers i.e. Kocha and Kunduz rivers have a combined capacity of 
11,700million m
3
/ year. 
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Fig. 4.13 
The Amu Darya river basin covers an area of 9069187 hectares. The table M 
clearly shows that the land is not uniform in nature. However a big chunk of land 
cover comes under the rangelands i.e. 29181300 hectares. While as intensively 
irrigated land cover of Amu Darya Basin is 354000 hectares. Intermittently cultivated 
area in this basin is 48100 hectares. Forest cover and Rainfed irrigated land covers an 
area of 1306700 hectares and 1315600 hectares respectively in Amu Darya river basin 
(Table 4.13) 
Hari Rud- Murghab river basin 
The Hari Rud River, which has a drainage area of 39000 km
2
 flows due west from 
its source 250 km west of Kabul through the city of Herat and into Iran. At the Iranian 
border, the river turns northwards and eventually empties into the Tejan Oasis in 
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Turkmenistan because of the narrow and elongated configuration of this river basin; 
the Hari Rud does not have significant tributaries
22
. 
The Adraskan or Harut Rud, the Farah Rud, and the Khask Rud are included 
in this river basin, although these river systems drain to the Seistan Depression like 
the Helmand River.(Fig.4.12) These rivers, along with the Hari- Rud drain south 
western part of Afghanistan (20% of Afghanistan‟s area or about 120,000 km2). Due 
to low precipitation in this part of the country, these river systems flow intermittently. 
The Hari- Rud river basin contributes to a tiny 4 percent of the total annual flow in 
Afghanistan. The main rivers are the Hari- Rud, which takes its source from the 
western slope of this Koh-I-Baba Mountains in the central highlands and the Murgab, 
which comes from the Tir Band-I Mountains in Turkistan. However, only part of the 
water from both rivers remain within the national boundaries of the country.
23
The 
Hari- Rud Murghab Basin Includes four main watersheds: 
1. Bala Murghab watershed. 
2. Kushk wa Kashan Rud watershed. 
3. Upper Hari Rud watershed. 
4. Lower Hari Rud watershed. 
The states of Afghanistan which are included in this river Basin are Ghor, Farah and 
Nimroz. 
Table 4.14 
Mean Annual Discharge of Hari Rod-Murgab River Basin Afghanistan. 
 
River Basin River Name River Regime 
Discharge in 
Million mᵌ 
Percentage % 
Hari Rod Murghab Murghab Rain/Snow fed 1,350 44.11 
-do- Kashan and 
Kushb Rod 
Rain/Snow fed 110 3.59 
-do- Hari Rod Rivers Rain/Snow fed 1600 52.28 
Total   3,060 100 
 
Source: Computed and Compiled on the data available FAO/ AIMS/MAIL -2010. 
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Table 4.15 
 Land Cover of Hari Rod-Murghab River Basin in Afghanistan 
River Basin Hari Rod-Murghab 
Area (Ha) 7760366 
Intensively Cultivated , 2crops/year 34,500 
Intensively Cultivated , 1 crop/year 138,000 
Intermittently Cultivated 128,400 
Rainfed Irrigated 937100 
Rangelands 5243100 
Forest Cover 9900 
Computed on the basis of data available on FAAH/MAIL/AIMS-2010 
 
 
The mean annual discharge of Hari Rod-Murghab River Basin in Afghanistan 
about 3060 million cubic metre. Murghab, Kashan and Kushk rod, and Hari Rod are 
the rivers of Hari Rod Murghab river basin of Afghanistan. The Hari-Rod River 
Contributes highest annual discharge of water as compared to Kashak and Kushk rod 
rivers i.e. 1,350 million m
3
. While as the Murghub river contributes slightly less than 
Hari-rod river i.e. 1350 million m
3
 of mean annual discharge of the river basin. (Table 
4.14) 
 
Fig. 4.14 
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    Source: Computed and Compiled on the data available FAO/AIMS/MAIL -2010. 
 
Fig. 4.15 
From the table 4.15, we have observed that the Hari-Rod-Murghab river basin 
covers an area of 7760366 hectares. The table 4.15 clearly shows that the land-use is 
not uniform in nature. The Harirod Murghab river basin covers an irrigated area of 
about 172500 hectares. While as intermittently cultivated area cover the said basin of 
about 128,400 hectares. The rainfed irrigated and rangelands cover an area 937100 
and 5243100 hectares respectively. However, a small portion of area under forest 
cover in Harirod-Murghab basin i.e. 9900 hectares. 
KABUL (Indus) River Basin 
The Kabul river basin includes all Afghan rivers that join the Indus river in 
Pakistan. The Indus empties into the Arabian Sea of the Indian Ocean. The basin 
drains water from the Kotal-i-Shabir Pass to the Kunar valley in the north and the 
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Paghman Mountains to the Spingar (or Koh-I-Safid in Persian) in the south of the 
Jalalabad. In the eastern mountains, rivers take their sources in high mountains 
covered by snow and glaciers that maintain water flow throughout the summer. The 
Kabul basin also includes the small pishin lora River in the South eastern corner of 
Afghanistan. The eastern part of the Kabul basin is under the influence of the 
monsoon rains reaching the valley system that face the Indus valley in the summer. 
The Kabul basin covers 12 percent of the national territory, but alone it drains one-
fourth (26 percent) of the total annual water flow of Afghanistan.
25
 
The main tributaries of Kabul river are Logar, Panjshir (with its own major 
tributary the Ghorband), Laghman-Alingar, and Konar Rivers.(Fig.4.16) Most of 
these rivers are perennial with peak flows during the spring months as their drainage 
area encompasses the snow-covered Central and Northeastern parts of the Hindu 
Kush. Other minor Indus tributaries drain Southeast areas of Afghanistan. The main 
tributaries from north to south include the Khurram, Urgun, Gomal and Shamal rivers. 
All of these rivers flow eastwards into Pakistan and eventually join the Indus River. 
They have intermittent flow supplied by meager winter precipitation and limited 
snowmelt in the early spring. The Kabul basin is divided into eight main watersheds.
26
 
Kabul watershed 
1. Chak Wa logar Rod watershed. 
2. Ghorband wa Pajshir watershed 
3. Alingar watershed  
4. Kunar watershed 
5. Shamal watershed 
6. Gomal watershed 
7. Pishin Lora watershed. (Fig.4.6) 
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Fig. 4.16 
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Table 4.16 
Mean Annual Volume of Discharge of Kabul River Basin in Afghanistan 
 
River Basin River Name River Regime 
Discharge 
(Mln m
3
) 
Percentage 
Kabul Gomal Rain/snow fed 350 1.61 
-do- Margo,Shamal Kuram Rain/snow fed 400 1.84 
-do- Panjshir Rain/snow fed 3,130 14.45 
-do- Kunar Snow/glacier fed 15,250 70.43 
-do- Kabul (without 
Panjshir and Kunar) 
Rain/snow fed 2,520 11.63 
Total   21,650 100% 
    Source: Computed and Compiled on the data available FAO/AIMS/MAIL -2010. 
 
 
Table 4.17 
Land cover of Kabul (Indus) River Basin in Afghanistan 
River Basin Kabul (Indus) 
Area (Ha) 7690829 
Intensively Cultivated 2 crops/year 62,000 
Intensively Cultivated 1 Crop/year 244,000 
Intermittently cultivated 178,100 
Rainfed irrigated 155400 
Rangelands 3715200 
Forest Cover 1214100 
. Computed and compiled on the basis of data available on FAAH/MAIL/AIMS-2010 
 
The mean annual volume of discharge of Kabul River Basin is 21,650 million 
m
3
. The main rivers constituting the Kabul River Basin are Gomal, Margo, Shamal, 
Kuram, Panjshir, Kunar, and Kabul (without Panjshir and Kunar). Among these 
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rivers, Panjshir constitutes alone 3130 million m
3
 water. i.e. 14.45 percent of the total 
annual flow of Kabul river Basin. The Kabul river ranks second after Kunar, receiving 
annual discharge about 2520 i.e. 11.63 percent of the total basin annual volume of 
discharge. Remaining rivers, Gomal, (Margo, Shamal, kuran) contribute 350 million 
cubic metre, and 400 million m
3
 respectively (Table 4.16). 
From the table 4.17, we have analysed that Kabul river basin covers an area of 
7690829 hectares. Intensively cultivated area (2 crops/year) in this basin are 62000 
hectares. While as Intensively Cultivated area (1 crop/year) is 24000 hectares. The 
rangelands cover highest land area of 3715200 hectares in this basin. Rainfed irrigated 
land and forest cover of the Kabul basin are 155400 hectares and 1214100 hectares 
respectively. 
 
 
. Computed and compiled on the basis of data available on FAAH/MAIL/AIMS-2010 
 
Fig. 4.17 
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The Helmand River 
This basin is located in the southern part of Afghanistan. The Helmand basin is the 
largest in Afghanistan covering almost half (43 percent) of the national territory. 
Despite its size, it drains a smaller proportion of the total annual flow, with an 11 
percent contribution. The 1,300 km long Helmand river rises out of the Central Hindu 
Kush Mountains. The Helmand basin covers the southern half of the country, draining 
water from the Sia Koh Mountains in Heart provinces to the eastern mountains in the 
Gradez province and the Parwan Mountains Northwest of Kabul, and finally to the 
unique Sistan depression between Iran and Afghanistan. The Sistan depression is a 
large complex of shallow wetlands, lakes and lagoons that are divided into four 
separate sheets of water. They are locally known as Hamun-i-Shaberi, to the deepest, 
to the north, Hamunai-Puzak to the northeast and in Afghan territory, Hamunai-
Shapour to the south and a central pool known as Hamun-i-Helmand. These separate 
sheets of Hamun water becomes one at flood times and can reach an area of about 
3200sqkm. The surplus water flows out at the southern end of the lake, through the 
channel of Shileh Shallaq into the depression of Good-i-zirreh inside Afghanistan.
27 
The flow of the Helmand is mostly supplied by the upper catchment areas that 
receive snowfall in the winter months. The most significant tributary of the Helmand 
River is the Arghandab with its tributaries, the Arghastan, dori and Tarnak rivers. The 
Arghandab and its tributaries originate in the Southern foothills of the Hindu Kush 
and in the Balochistan Mountains that form the border with Afghanistan. Further east, 
the Ghazni River, with its tributary Jilga (or Sarde) is considered part of this river 
Basin. The Ghazni River flows southwards and parallel to the Tarnak and Arghandab 
rivers and empties into the Ab-i-Istada depression, a closed basin. The region lies in a 
low upland from which large rivers radiate like spokes of wheel. The largest rivers 
lead south wards shorter rivers lead north and northwest. 
 The Sistan-Helmand basin includes fifteen watersheds  
1. Adraskan Rod watershed 
2. Farah Rod watershed 
3. Khuspas Rod watershed 
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4. Khash Rod watershed 
5. Upper Helmand watershed (Above the Kajaki Dam) 
6. Middle Helmand watershed 
7. Lower Helmand watershed (intensively irrigated perimeters below the Kajaki Dam) 
8. Sistan-Helmand watershed (below the intensively irrigated perimeters in the Sistan zone). 
9. Chagay watershed. 
10. Upper Arghandab watershed (Above the Dahla dam) 
11. Lower Arghandab watershed (intensively irrigated perimeters below the Arghandab dam) 
12. Tarnak rod watershed 
13. Arghistan Rod watershed 
14. Sardih wa Ghazi Rod watershed 
15. Dashti Nawur watershed  (Fig. 4.6) 
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Fig. 4.18 
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Table 4.18 
Mean Annual Discharge of Helmand River Basin in Afghanistan 
River Basin River Name River Regime 
Discharge in 
million mᵌ 
Percentage % 
Helmand River Farah Rod Rain/snow fed 1,250 13.44 
-do- Adraskan Rod (Harirud) Rain/snow fed 210 2.25 
-do- Khuspas Rod Rain/snow fed 40 0.43 
-d0- Khash Rod Rain/snow fed 170 1.82 
-do- Kaj Rod Rain/snow fed 60 0.64 
-do- Ghazni Rod Rain/snow fed 350 3.76 
-do- Hilmand at Kajaki Dam Rain/snow fed 6,000 64.51 
-do- Musa Qala Rain/snow fed 220 2.36 
-do- Arghandab Rain/snow fed 820 8.81 
-do- Lower Hilmand Rain/snow fed 110 1.18 
-do- Southern River Basin Rain/snow fed 70 0.75 
Total   9300 100. 
 
Table 4.19 
Land cover of Helmand River Basin in Afghanistan (Areas ha). 
River Basin Helmand 
Area (Ha) 26234136 
Intensively cultivated 2 crops/year 95,000 
Intensively Cultivated 1 crops/year 380,800 
intermittently Cultivated 900,200 
Rainfed Irrigated 234400 
Rangelands 11325800 
Forest Cover 11400. 
Computed  and compiled on the basis of data available on FAAH/MAIL/AIMS-2010 
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From the table 4.18, we have observed that the mean annual discharge of 
Helmand river basin in Afghanistan are 9300 million m
3
. The main rivers which are 
found in this basin are Farah Rod, Adraskan Rod (Harud Rod), Khuspas Rod, Kaj 
Rod, Ghazni Rod, Helmand at Kajaki Dam. Musa Quala Arghandab, Lower Helmand 
and Southern river basin. Among these rivers Helmand River contributes alone 6110 
million mᵌ annual discharge i.e.; 65.69 percent of total annual discharge in Helmand 
basin. The Farah Rod river ranks second after Helmand River, receiving annual 
discharge about 1250 million mᵌ i.e., 13.44 percent of total river basin discharge. 
While as the remaining rivers contribute about 1940 million cubic metre i.e., 20.86 
percent of the total annual discharge in the Helmand basin (table 4.18). 
The table 4.19 gives a clear description of land cover of Helmand river basin. 
The Helmand river basin covers an area of 26234136 hectares. Irrigated land areas in 
this basin are 475800 hectares, while as intermittently irrigated land is 900200 
hectares. Rainfed irrigated land covers an area of 234400 hectares. However, the big 
Chunk of land of Helmand river basin comes under the Rangelands i.e. 11325800. 
Forests area covers a small portion of Helmand River basin i.e. 11400 hectares. 
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. Computed and compiled on the basis of data available on FAAH/MAIL/AIMS-2010 
 
Fig. 4.19 
 
 
Northern River Basin  
  The Northern flowing rivers originate on the northern slopes of the Hindu 
Kush and flow northwards towards the Amu Darya river. Most of these rivers die out 
in the Pakistan plants before reaching Amu Darya. From West to East, the main rivers 
include the Murghab, the Shirin Tagab, the Sarepul, the Balkh and the Khulm Rivers. 
These river basins cover about 20% of Afghanistan or about 115,000 kms. 
The Northern basin has the smallest annual flow contribution in Afghanistan, 
with only 2 percent of the total, but all of the water is used within the national 
boundaries of the country. The basin is composed of watersheds of short perimeters 
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that take their source in the high mountains of the Central highlands. It should be 
noted that in the event of exceptional floods, the Balkhab river may at times drain 
water into the Turkmenistan lowlands just on the other side of the border. Therefore, a 
non-drainage area exists between the northern river basin (Shirin Tagab, Sari pul, and 
Balkh and Tashkurghan rivers) and the Amu Darya River
28
 
 The northern river basin in the north is comprised of four watersheds. 
1. Khulm watershed 
2. Balshab watershed 
3. Saripul watershed 
4. Shirin Tagab watershed 
The provinces which are located in the Northern river basin are Badghis, 
Faryab, Sare-Pul, Jawazjan, Balph and Samangan. 
 
Fig. 4.20 
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Table 4.20 
Mean Annual Discharge of Northern River Basin in Afghanistan  
River Basin River Name River Regime 
Discharge in 
million cubic 
metre 
Percentage % 
Northern 
Basin 
Tashkurgam (Khulm) Rain/snow fed .60 3.19 
-do- Balkhab Rain/snow fed 1,650 87.76 
-do- Ab-i-Safed (sari-pul) Rain/snow fed 40 2⁢.12 
-do- Shirin Tagab Rain/snow fed 100 5.31 
-do- Amu Darya Desert Rain/snow fed 30 1.59 
Total   1880 100 
Source: Computed  and compiled on the basis of data available on FAO/AIMS/AREU-2010 
 
Table 4.21 
Land Cover of Northern River Basin in Afghanistan 
River Basin Northern River Basin 
Area(Ha) 7090127 
Intensively Cultivated 2 crops/year 40,000 
Intensively Cultivated 1 crop/year 197,800 
Intermittently Cultivated 387,000 
Rainfed irrigated 1874700 
Rangelands 3214800 
Forest cover 6400 
Source: Computed and compiled on the basis of data available on FAAH/MAIL/AIMS-2010 
From the table 4.20, we have observed that the mean annual discharge of 
Northern River Basin in Afghanistan are 1880 million cubic metres. The main rivers 
of Northern river basin are Tashkurgan or Samangan or Khulm, Balkhab, Ab-i-Safed 
or Sar-i-pul, Shirin Tagab, and Amu Darya desert. The river Balkhab contributes 
highest mean annual discharge as compared to other rivers in the Northern river basin 
i.e. 1,650 million cubic metre. While as the remaining rivers contribute about 230 
million cubic metre i.e. 12.2% of the total mean annual discharge of Northern river 
basin. 
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Source: Computed  and compiled on the basis of data available on FAO/AIMS/AREU-2010 
Fig. 4.21 
From the table 4.22, we have observed that the northern river basin covers an 
area of 7090127 hectares. The land-use pattern of Northern river basin is 
heterogeneous in nature. The irrigated land (Intensively 1 or 2 crops/year) covers an 
area of 237800 hectares. While as, 387000 hectares of land under intermittently 
cultivated area in the northern basin of Afghanistan. The rangelands and rain fed 
irrigated land area covers about 3214800 and 1874700 hectares respectively. A small 
portion of land of Northern River Basin under forest cover about 6400 hectares.  
IRRIGATION SYSTEM IN AFGHANISTAN 
Area(H
a)
Intensi
vely 
Cultiva
ted 2 
crops/y
ear
Intensi
vely 
Cultiva
ted 1 
crop/y
ear
Intermi
ttently 
Cultiva
ted
Rainfe
d 
irrigate
d
Rangel
ands
Forest 
cover
Northern River Basin 7090127 40,000 197,800 387,000 1874700 3214800 6400
0
1000000
2000000
3000000
4000000
5000000
6000000
7000000
8000000
A
re
a 
in
 H
ec
ta
re
s
Northern River Basin
Land use
 
Irrigation Potential in Afghanistan 
 
Irrigation Potential and Levels of Agricultural Development in Afghanistan   173 
 
The history of irrigated agriculture in Afghanistan goes back to more than 
4,500 years ago (ancient settlement near Kandahar). Except for a few areas where 
rainfed agriculture can be practiced, agricultural production in most of the country is 
not possible without irrigation as the rainfall is either meager or unreliable. The 
allocation of water and land is closely related to customs and traditions of the 
sedentary population, and maintenance works of irrigation schemes have always been 
a well-defined activity in the farmer‟s seasonal calendar.29 
 Afghanistan has a long history of irrigation agriculture. Small community 
based irrigation systems like Karezes and surface water system have been established. 
Centuries ago as a means of ensuring food security as well as improving the standard 
of living of the rural people. A few large irrigation projects, like the Halmand-
Arghandab system in the South-west, the Khanabad system in Kunduz, the Ghaziabad 
farms near Jalalabad ands Gavargan canal in Baghlan were constructed with external 
assistance before the war. Much of the land irrigated by these Schemes has over the 
years been abandoned because of waterlogging and salinization. War and drought has 
also affected the efficiency of these schemes. 
Table 4.22 
Irrigated Area by Water Resources  
System and Area Rivers and Streams Springs Karez Wells Total 
System (No. of) 7,822 5,558 6,741 8,595 28.716 
System (%) 27 19 23 30  
Area (ha) 2,348,000 187,000 168,000 12,000 2715000 
Area (%) 86 7 6 <1  
Source: Computed and compiled on the basis of data available on Favre and Kamal, watershed Atlas of Afghanistan, 2010.  
Table 4.23, reveals that out of nearly existing 29,000 systems, 27 percent drew 
from surface water sources (rivers and streams) and the remaining from ground water 
sources (springs, karez and wells).While surface water systems made up less than a 
third of the total number. They covered 86 percent of the irrigated area confirming the 
importance of surface water as the main irrigation water source conversely, While a 
large number of systems are supplied from groundwater, They accounted for less than 
an average irrigated area of less than 20 hectares per system. 
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Basically, there are two types of irrigation systems: underground and Surface 
(Fig 4.21) depicts the proportionate share of irrigation systems and the area irrigated 
by each system. Underground systems-Karezes (Qanates), and the shallow wells 
(arhads) and spring account for 70% of the irrigation system; canals account 30%. 
However, only 15% of the irrigated land gets water from traditional underground 
system. Spring irrigate about 187000 ha land, Karezes irrigate 168000 ha and shallow 
wells 12000 ha. Canals are by far the most important irrigation systems in the country. 
They irrigate 86% of the irrigated land. Most of the Canal irrigated land is located in 
the North, West and South-West of the country.  
                         Number of Systems in Afghanistan 
 
Fig. 4.22 
 
 
 
 
Rivers and 
Streams (no.) 
7,822
Springs (System 
no. of) 5,558
Karez (System no. 
of)  6,741
Wells (System no. 
of) 8,595
Total (System no. 
of) 28,716
Source: Favre and Kamal, watershed Atlas of Afghanistan,  2010.
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Irrigated Area under different sources of water in Afghanistan 
 
Fig. 4.23 
Classification of Irrigation System Types 
The annual amount of water used for irrigation accounts for 99% of the entire 
water usage. Irrigation systems in Afghanistan can be divided into two categories. 
Traditional irrigation systems and modern irrigation systems. In order to analyze 
importance of irrigation to the sustainability of rural livelihoods. There is a need for a 
pragmatic and systematic approach to define system types. This would enable a more 
effective approach for planning research and inventions related to system 
rehabilitations and development. The classification proposed below is intended to 
provide an objective approach to group systems according to Common physical and 
social characteristics and one that may be further refined in the future.
30
 
 Classification systems generally follow a hierarchical approach, limbing 
system types by a series of criteria. Physical, social, functional and financial. The 
selection of criteria generally relates to the intended use of the classification system. 
For example, Renault and Godrliyadde, proposed a classification for surface water 
systems focused on improving operational management. Water source is a key 
Rivers and Streams 
(Syetem no. of 
), 7,822
Springs (Syetem 
no. of), 5,558
Karez (Syetem no. 
of), 6,741
Wells (Syetem no. 
of), 8,595
Total (Syetem no. 
of), 28,716
Source: Favre and Kamal, watershed Atlas of Afghanistan, 2010. 
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determinant of where and how irrigation system developed in Afghanistan. There are 
major differences between surface and ground water sources in terms of quantity of 
supply, timing and quality. In turn, these Influence: the area to be irrigated; crop types 
and intensities; infrastructures for water collection and distribution; water allocations; 
and the organization, operation and maintenance of system. For practical reasons, the 
proposed classification adopts some terminology currently used in Afghanistan. This 
will enable easier understanding of the desirable traditional community based systems 
and “formal” denote central government-supported systems. 
 This classification of systems types is based on the following: 
 The origins of development, distinguishing between informal and formal systems 
 Water source, which is categorized into surface water and groundwater; and  
 System, which is classified by infrastructure related to primary water source such as 
large formal govt. schemes as well as systems involving surface “run off river” 
sources, Karez, springs, wells, dams and heaviest. These may be further subdivided 
into subsystems or specific schemes. 
 
Classification of irrigation system types in Afghanistan 
 
Source: Computed and compiled on the basis of data available on AIMS/AREU-2010 
Fig. 4.24 
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The Hierarchy of classification approximates share of total irrigated area for 
water sources and system types (Fig. 4.24). It shows the importance of informal 
systems, which account for 90 percent of irrigated area, as well as the significance of 
surface water, which supplies 86 percent of irrigated area estimates of areas irrigated 
by small dams or diverted surface water run-off currently do not exist. While the 
formal systems supply less than 10 percent of the country‟s irrigated area. 
Traditional irrigation systems 
Traditional systems constitute nearly 90% of all irrigation systems in 
Afghanistan, covering about 2.3 million ha and are therefore the most important part 
of the irrigation system. These are centuries old systems. Water is supplied by stream 
flow diverted with the help of temporary brush weirs. They are often located in 
remote valleys along a stream or river. The traditional irrigation systems are 
developed and built by farmers that operated and maintained by them according to 
traditional communal customs and practices. The traditional irrigation systems can be 
grouped into two categories: Surface water systems and Groundwater systems.
31
 
 The surface systems range from a few hectares to thousands and have been 
built and improved over centuries. Small-Scale traditional river systems are often 
located in remote valleys along a stream or river and vary in size (upto 100 ha). 
Large-scale traditional diversion structures can cover an area of upto 200000 ha. 
Although they are called traditional or informal, their operation and maintenance are 
highly structured, involving different communities of different ethnic origin.
32
 
 In river diversion system the water is often diverted into a primary canal and 
thereafter shared between the secondary canals. River diversion system can be 
problematic during drought periods, especially for the downstreams irrigation systems 
because of the upstream usage, as well as evaporation and infiltration during flow. 
Historically, large parts of these schemes have been abandoned because of the impact 
of wars, waterlogging and salinization, particularly in the Harrirud, Farah Rud, 
Balkhab, Murghab and Helmand Valleys. 
 As mentioned previously there are three different methods for the ground 
water to be extracted. The Kareze system is an ancient regional method of exploiting 
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groundwater using gravity. Kareze systems are very delicate irrigation systems made 
up of vertical wells, underground canals, above ground canals and small reserviors. 
The vertical wells are for ventilation, digging and maintenance of the Kareze. The 
bottoms of all the vertical wells are connected so that water can pass through. The 
underground canal is about 2 m high and covered with dirt in order to resist the heat. 
The surface canals, connected to the underground ones are not more than 1 m wide 
with trees planted on both sides to prevent evaporations. There are 6741 karezes in 
Afghanistan. These Karezes irrigate about 163,000 ha of land. Karez irrigation is 
common in the south and south-west of the country and less common in the north of 
the country. One of the disadvantages of the karezes is that there are no mechanisms 
to stop water from flowing during winter or when there is no need for irrigation. In 
each Kareze about 25% of the total annual volume of water is wasted. [Qureshi, 
2002]. This is a problem in the Karezes because of the natural difference between 
when the water is available and when the water is need. If possible these systems 
should be expanded with a reservoir, so that the farmers could have water available 
when needed province - wise distribution of different irrigation system in Afghanistan 
is given in table 4.25, when a groundwater table reaches above the ground surface, 
either because of depression in topography or the build-up of arterial pressure, it starts 
flowing on the surface and form springs. There are about 5558 springs in the country, 
which irrigate about 188000 ha of land. Spring irrigation is common in the east and in 
the south and is directly dependent upon the groundwater level. When the 
groundwater level goes down during drought years, it results in a reduction of outflow 
from springs.That is why some of the worst drought Stricken areas of the country are 
located in regions where they depend heavily on spring water for irrigation. 
 The final method is ground water is lifted from shallow wells with the help of 
Persian wheels (arhad) supplying irrigation water to the fields of an individual farmer. 
The size of the land irrigated by shallow wells does not exceed 3 Ha. The total 
number of shallow wells in Afghanistan is 8595 which irrigate around 12060 ha of 
land. These shallow are also dependent on a high groundwater table or that the 
farmers have enough resources to dig deeper. 
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Formal Irrigation Systems 
Formal large-scale and state-owned irrigation systems were engineered in the 1950s 
1970s mostly with the assistance of the USSR and the United States. By the late 
1970s five large-scale modern Irrigation systems with storage capacity had been built 
and were in operation [A212, 2002]. These systems require a trained maintenance 
staff and often, if the system is broken, mechanical parts need to be ordered from 
outside the local community [A212, 2002]. The systems are controlled by the 
government and for these systems to work efficiently there needs to be an interaction 
between the local community (user) and the Government authorities (manager) to 
ensure that the community gets the water needed, when needed. The indirect impact 
of the 30 years conflict on modern irrigation systems is much more serious than the 
traditional Schemes [A212, 2002]. Without a government Institution the system‟s 
where not maintained. The intake structures of modern irrigation schemes are not 
functioning due to lack of professional staff to repair and operate the systems.
33 
Irrigation Intensity in Afghanistan 
Intensity of irrigation is the ratio between the gross Irrigated and net Irrigated area. It 
gives a more exact idea about the utilization of irrigation facilities
34
. The intensity of 
irrigation is computed by the following formula. 
Irrigation Intensity Index =
Gross Irrigated Area
Net Irrigated Area
× 100 
 A perusal of table 4.24, shows the intensity of irrigation in Afghanistan 
province-wise. The intensity of irrigation in the provinces of Farah, (164.61) 
Kandahar (178.17) & Pakatia (231.34) shows very high than remaining provinces of 
Afghanistan. While as the provinces such as Ghazni (142.88) Herat (137.77) and 
Samangan (139.91) recorded high intensity of irrigation. On the other hand low and 
moderate intensity of irrigation was found in the remaining provinces of Afghanistan. 
The moderate provinces are Badghis (127.59), Baghlan (115.42), Balkh (122.13), 
Bamyan (107.68), Faryab (164.61), Helmand (11490) Jawzjan (127.64), Kabul 
(178.17), Kunar (120.58), Logar (119.99), Nangarhar (123.58) Parwan (105.84), and 
Zabul (128). From table 4.24, we have also observed that the low intensity of 
irrigation was record in number of states of Afghanistan, such as Badakshan (102.49), 
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Ghor (100), Kapisa (100), Kunduz (103.08), Laghman (100), Nimroz (102.68), 
Takhar (100.84), Uruzgan (100.34) and Wardak (100.85). 
The low intensity of irrigation rate indicates that these provinces have highly 
utilized irrigation facilities. Provinces which have high intensity irrigation ratio are 
having wide range of irrigation potential. When these provinces utilize their irrigated 
areas at optimum level, ultimately such states can become self sufficient in food 
production. Provinces which has very high intensity irrigation ratio, shows that 
irrigation facilities are being inefficiently utilized in the three provinces of 
Afghanistan, namely Farah, Khandhar and Paktia. The provinces of Afghanistan, 
which are under the category of moderate, high and very high intensity irrigation ratio 
has much irrigation potential regarding expansion of cropped area. These provinces 
should be used irrigation facilities or means of irrigation in efficient manner. 
Currently, the Afghan agriculture water use is lacking with only 25-30% efficiency 
[Savage et al., 2009] and the irrigation system and the irrigation methods could be one 
of the causes for this inefficiency. Afghanistan water resources should be sufficient to 
ensure a sustainable Agricultural production. The problem for the Afghan Agriculture 
is a lack of good irrigation practice and techniques. There are several methods of 
improving the efficiency in irrigation water use such as leveling the field, shaping the 
structure of field to guide and contain the water and teaching the farmers how to 
reduce their water use through knowledge of the crops actual water requirement. The 
possibility of water harvesting either as precipitation or surface water has been 
adopted. These techniques could improve the water resources available to the Afghan 
farmers, but this should be used with caution as the improvement of water resources 
in one area will reduce the water resources in another area. 
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Table 4.23 
Intensity of irrigation in Afghanistan 
Provinces 
Net irrigated area 
(ha) 
Gross irrigated area 
(ha) 
Irrigation intensity 
Badakhshan 42,240.80 43,292.90 102.49 (Low) 
Badghis 40,332.70 51,463.90 127.59 Moderate) 
Baghlan 94370.7 108,930.10 115.42 (Moderate) 
Balkh 158,766.20 193,914.00 122.13 (Moderate) 
Bamyan 54,732.40 58,937.00 107.68 (Moderate) 
Farah 137,837.50 226,903.10 164.61 (Very High) 
Faryab 125,465.60 147,613.80 117.65 (Moderate) 
Ghazni 147,037.50 210,098.30 142.88 (High) 
Ghor 120,739.20 120,739.20 100 (Low) 
Helmand 201,228.80 231,219.00 114.90 (Moderate) 
Heart 176,229.10 242,794.20 137.77 (High) 
Jawzjan 224,006.20 285,928.20 127.64 (Moderate) 
Kabul 54,333.60 57,114.70 105.11 (Moderate) 
Kandahar 152,340.60 271,430.60 178.17 (Very High) 
Kapisa 40647.30 40,647.30 100 (Low) 
Kunar 16814.50 20,276.60 120.58 (Moderate) 
Kunduz 147,474.70 152,029.80 103.08 (Low) 
Laghman 26,837.60 26,837.60 100 (Low) 
Logar 30,922.40 37,106.40 119.99 (Moderate) 
Nangarhar 80,923.20 100,010.30 123.58 (Moderate) 
Nimroz 43,097.10 44,255.40 102.68 (Low) 
Paktia 98,263.60 227,325.70 231.34 (Very High) 
Parwan 46,969.40 49,715.40 105.84 (Moderate) 
Samanghan 33,705.90 47,159.00 139.91 (High) 
Takhar 80,187.80 80,866.30 100.84 (Low) 
Uruzgan 113, 364.10 113,754.10 100.34 (Low) 
Wardak 78,709.70 79,385.20 100.85 (Low) 
Zabul 62,209.60 80,147.40 128 (Moderate) 
Total 2629,857.80 33,49,895.50 127.33 
Source: Computed and compiled on the basis of data available on FAO/ Development 
Alternative Inc. (DAI) FAO 2009. 
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Intensity of irrigation index 
Index Irrigation intensity 
Low < 105 
Medium 106-130 
High 131-160 
Very High >160 
 
 
 
 
 
 
Source: Computed and compiled on the basis of data available on FAO/ Development 
Alternative Inc. (DAI) FAO 2009. 
 
Fig. 4.25 
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Table 4.24 
Irrigated Area by Surface Water and Ground Water 
Source:  Computed on the basis of data available on USAID/AQUASTATE – FAOs Information 
System on Water and Agriculture, (2010). 
 
 
 
Provinces 
Areas irrigated by various sources in (1000 ha) 
Surface 
Water 
Ground Water Total 
Rivers and 
Streams 
Springs Karez 
Arhad 
Wells 
Irrigated Area 
Badakshan 47.40 3.84 ……. 0.14 51.38 
Badghis 34.13 8.66 4.39 ….. 47.18 
Baghlan 107 1.1 …… ….. 108.01 
Balkh 272.58 1.20 …… 1.50 275.285 
Bamyan 28.5 6 ……. 0.54 35.04 
Farah 120.785 10 34.48 3 168.265 
Faryab 128.90 4.25 0.38 0.27 133.809 
Ghazni 152.83 30 38 25 245.831 
Ghor 54.03 15.99 0.71 0.24 70.977 
Helmand 184.70 12 35 5 236.709 
Heart 216.57 8 13 11 248.678 
Jawzjan 181.16 2.06 0.05 0.30 183.573 
Kabul 43.76 3.30 14.76 0.66 62.480 
Kandahar 179.67 13 36 20 248.678 
Kapisa 9.01 6 2 0.05 17.064 
Khost 25.97 5 3 1 34.971 
Kunar 20.49 1 ….. 0.50 21.994 
Kunduz 156.42 …… ….. 0.54 156.969 
Laghman 20.97 0.06 ….. …. 21.038 
Logar 27.73 0.20 5.50 0.50 33.935 
Nangarhar 75.98 8 11 1 95.988 
Nimroz 72.28 …. 0.50 0.30 73.082 
Nuristan 4 0.90 0.76 0.10 5.762 
Paktika 59.01 2.55 1 0.80 63.571 
Paktia 55.39 5.68 7.22 0.45 68.745 
Parwan 48.01 9 3 0.08 60.099 
Samangan 15.68 4.68 0.41 0.47 21.242 
Sari pul 42.35 4.01 1.50 0.80 48.667 
Takhar 61.99 10.03 ….. 0.50 72.520 
Uruzgan 44.06 59.90 20 0.10 124.906 
Wardak 47.329 12 3 ….. 62.329 
Zabul 68.11 15.03 16.23 1 100.379 
Total 2754.56 263.44 251.89 75.84 3199.070 
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Irrigated Area by Surface Water and Ground Water  
  
 
 
Source:  Computed on the basis of data available on USAID/AQUASTATE – FAOs Information 
System on Water and Agriculture, (2010). 
Fig. 2.26 
  The Government of Afghanistan has divided the irrigated land into four 
classes according to the origin of the irrigation water. From the Table 4.25, we have 
recorded that rivers and streams occupy 86.10% i.e. 2754.56 thousand hectares of 
total irrigated land. While as springs occupy 8.23 percent i.e. 263.44 thousand 
hectares of total irrigated area. On the other hand, Kareeze accounts about 7.87% i.e. 
251.89 thousand hectares of total irrigated area. The remaining irrigated area is under 
shallow and deepwells about 2.37% i.e. 75084 thousand hectares of total irrigated 
area. (Table 4.25). 
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Table 4.25 
Relationship between Net irrigated area and Cereal crop production 
 
 
Source : Computed and Compiled on the basis of data available on  FAO/MAIL-2010. 
 
Ƿ = 1 - 6∑d2 = 0.56 
 n(n
2
 -1) 
Provinces Net irrigated area (ha) Rank 
(R1) 
Cereal Crop Production 
(000tons) 
Rank 
(R2) 
 
D d
2
 
 
Badakhshan 42,240.80 22 315.50 7 15 225 
Badghis 40,332.70 24 246 10 14 196 
Baghlan 94370.7 13 373 6 7 49 
Balkh 158,766.20 4 436 2 2 4 
Bamyan 54,732.40 18 47 27 -9 81 
Farah 137,837.50 8 99 17 -9 81 
Faryab 125,465.60 9 390.30 3 6 36 
Ghazni 147,037.50 7 140.80 13 -6 36 
Ghor 120,739.20 10 106 15 -5 25 
Helmand 201,228.80 2 250.20 9 -7 49 
Heart 176,229.10 3 490 1 -2 4 
Jawzjan 224,006.20 1 296.40 8 -7 49 
Kabul 54,333.60 19 76.80 22 -3 9 
Kandahar 152,340.60 5 139.10 14 -9 81 
Kapisa 40647.30 23 40.90 28 -5 25 
Kunar 16814.50 28 59.20 23 5 25 
Kunduz 147,474.70 6 389.50 4 2 4 
Laghman 26,837.60 27 77.30 21 -6 36 
Logar 30,922.40 26 99.55 16 10 100 
Nangarhar 80,923.20 14 186.50 12 2 4 
Nimroz 43,097.10 21 50.60 26 -5 25 
Paktiya 98,263.60 12 55 24 12 144 
Parwan 46,969.40 20 81.40 20 0 0 
Samanghan 33,705.90 25 225.90 11 14 196 
Takhar 80,187.80 15 384 5 10 100 
Uruzgan 113, 364.10 11 91.20 18 -7 49 
Wardak 78,709.70 16 90.30 19 -3 9 
Zabul 62,209.60 17 52 25 -8 64 
      ∑d2 
=1706 
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It is well known fact that with the development of irrigation facilities the agricultural 
production has also increased. So it was thought worthwhile to see the correlation 
between Net irrigated area and total cereal production. The table 4.26, reveals the 
relationship between the net Irrigated area and cereal crop production. It is seen that 
according to Spearmen‟s Rank correlation the, the ranking value is o.56 percent 
shows that there exists a positive relationship between the net irrigated area and cereal 
crop production (4.26).  
 
Efficiency of the Afghan agriculture water use 
Efficiency is expressed in (%) or fraction and is defined as output of a specific 
operation in relation to the input. In other words proportion of the water that is 
beneficially used to the irrigation water applied. Not all water taken from a source 
(river well) reaches the root zone of the plants. Part of the water is lost during 
transporting through the canals and in the fields. The remaining part is stored in the 
root zone and eventually used by the plants. In other words, only part of the water is 
lost for the crops on the field that were to be irrigated.
35
 
A non-efficient use of available resources could have in great impact on both 
the Afghan agriculture and the environment. As it would require a greater water 
supply, than the production system actually needs. Overuse of water could create a 
lack of water in other parts of the Afghanistan, thereby stressing these ecosystems. 
Further-more, the washout of nutrients such as nitrogen, could, as previously 
mentioned, case a degradation of ground water quality and eutrophication in surface 
water (Goudie, 2000). Therefore is an effective use of the water resource very 
important.
36
 
Irrigation practices today are characterized by the necessity to irrigate “by all 
means” leaving little room for proper irrigation system management. Where village 
Communities were able to organize themselves in a peaceful manner and received 
assistance in the rehabilitation of destroyed (intakes) or obsolete (Convey once 
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canals) irrigation structures, irrigation is mostly practiced in the traditional way: 
Operation and maintenance of the schemes as well as water distribution are managed 
on a communal basis under the supervision of mirabs, and disputes over water rights 
are solve by vakils. In many other cases where communities share the same water 
resources for the irrigation of their individual fields out are ruled by different 
„authorities.37 
About 80 percent of all crops in Afghanistan are grown under irrigation. Canal 
irrigation is by far the most commonly used method of Irrigation in Afghanistan. 
Canals in Afghanistan Irrigate nearly 86% or 2754.56 thousands hectares. Most of the 
canal irrigated land is located in the North, west, and southwest of the country. These 
canals primarily get water from the snowmelt rivers in the region. At different 
locations along the river, small diversion structures are installed to divert water from 
river to the irrigation canals. These diversions are both open or gate filled.  
In traditional as well as in modern Irrigation Schemes the dominant irrigation 
method is basin/ border irrigation for cereals and furrow Irrigation for vegetables and 
grapes. Farmers usually lack knowledge about crop water requirements and over-
irrigation of crop is a Common practice. Overall efficiency is only about 25 to 30 
percent for both modern and traditional Schemes due to the following reasons.
38
 
a) High conveyance losses in traditional schemes with earth canals. 
b) High operation losses in modern Schemes with lined conveyance canals. 
c) High on-farm distribution losses (over-Irrigation poorly leveled land) in both 
traditional and modern schemes. 
Additionally, there is usually a waste of Irrigation water in traditional Schemes during 
the first half of the growing season due to unregulated flood water entering the 
conveyance canal and a shortage of water during the second half when river flow 
decreases to its annual minimum. Due to low water use efficiency and lack of inputs, 
crop yields are very low. Drought conditions in Afghanistan have caused further 
reduction in crop yields to obtain a sustainable agriculture. 
The impact previous years droughts on the Afghan agricultural productions cereal 
yield was significant and hence a more effective use and storage of water is necessary 
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to stablise the future production and perhaps improve the yield through a better use of 
fertilizer and water availability [Racs at al.2008] As previously established, much of 
the Afghan agriculture is dependent on irrigation because the fall of precipitation does 
not coincide with the agricultural need for water, the Afghan agriculture has been 
dependent on snow and glaciers. Functioning as a natural storage of water and 
mentioned earlier, the increasing temperatures will reduce the natural storage of water 
in the mountains by earlier snow melt and an increase in evaporation. 
Table 4.26 
Afghanistan’s water resources and usage in 2006 in billion m3 
 
Water 
Resources 
Potential Present use Balance Future use Balance 
Surface water 55-57 17-20 35-40 30 25-27 
Ground water 18-20 3-5 15 5 13-15 
Total  75-77 20 50-55 35 37-40 
 Source : Computed and Compiled on the basis of data available on AIMS/AREU/MIRWE-2010. 
Currently, the Afghan agricultural water use is lacking with only 25-30% 
efficiency [savage etal; 2009] and the irrigation system and the irrigation methods 
could be one of the causes for this inefficiency. The estimated Afghan population 
growth could create another problem with a reduction in water available per capita. 
As mentioned previously the irrigation systems in Afghanistan have been damaged 
during the long conflict and currently the efficiency of the irrigation system is 
estimated to be 25-30% for both traditional and modern systems. [savage.et al., 2009]. 
The estimated field efficiency of Afghanistan is 50% or 0.5 (computed on the 
basis of data available on FAO 2003). The primary purpose for improving water 
management in agriculture is to achieve a greater yield [critchly and sieggest, 1991]. 
The heart of the crop growth process is the plant environment, particularly the plant 
root zone. Here, most of the agricultural inputs such as seeds, cropping cultural 
practices, and water come together, along with climatic conditions, to determine crop 
yield.
39
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Improved water management is to provide the proper quantities of water to the 
root zone at the appropriate time to maximize crop production. This is dependent on 
the type of crop, evaporation and soil conditions and texture, which determine the 
infiltration and water capacity of the soils [critchely and sieggest, 1991]. Also the 
farmer should have Knowledge of the irrigation requirements for the different growth 
periods of the crops [Browser and Heibloem, 1986; Cretchley and Siegret, 1991]. 
 According to the survey made by ICARDA [2002], the leveling of Afghan 
farmer fields and the knowledge of proper irrigation requirements for different crops 
are generally poor. The Afghan farmers do not plan their irrigation or have any 
knowledge on the crop rerquirements, but irrigate from previous experience and sight 
of dryness [ICARDA, 2002]. Fields with low and high spots present many problems 
to farmers as well as to the system as a whole. By the time many farmers have applied 
the amount of water to completely fill their fields to cover all the high spots, soil 
moisture requirements have been exceed loading to an over-use of the water 
resource.
40
 
Some areas of the field receives excess water (shallow parts) while the others 
receive too little (high spots). [ICARDA 2002]. This un-even distribution of water in 
the field produces patches of low and high infiltration rates, which in turn produces 
patches of low and high salinity within the same field [critchely and suegest, 1991]. In 
the fields where fertilizers has been applied, it is expected that much of the nutrients is 
leached and lost before giving any benefit to the crop. [ICARDA, 2002, cretchley and 
siegret 1991]. Actually over-irrigation of fields can be viewed as a triple menance 
because it creates Water-logging and Salinity problems leaches expensive nutrients, 
resulting in a reduction in the crop yields, and reduces the quality of groundwater.
41
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Table 4.27 
Land Availability and Use of Irrigated Land 
 
Source: Computed and Compiled on the basis of data available on Ministry of Agriculture and Animal 
Husbandry/Food, Agriculture and Animal Husbandry information management (FAAHM), 2002-2010. 
Through studies conducted elsewhere under similar environmental conditions 
a direct relationship between field levelness and water saving and crop yields has 
been shown [ICARDA, 2002]. Evaluation of several fields after precision land 
leveling in various parts of Pakistani Punjab have shown that there is a saving of from 
33% to 50% water on precession leveled fields as compared to traditional un-level 
fields. These studies have also related land leveling to improved crop yields. The land 
cover Atlas classifies irrigated land into intensively or intermittently irrigated, and the 
former into those yielding one or two crops per year. However, this latter 
classifications is not dependent only on the land and its irrigation, but also on crops 
grown and land use patterns. At the time the land cover atlas observations were made 
(1990-93), for instance, cotton was still grown extensively in several parts of the 
country, yielding one crop per year. Now cotton crops have been greatly reduced and 
replaced by other shorter-cycle varieties appear to be general. The land and its quality 
have not changed, not even the irrigation systems has been improved (on the contrary, 
 Arable land in the farms Irrigated cropped 2004-2005 
 Total Rainfed Irrigated Total One crop Two 
crop 
Total 6,536,971 3,488,170 3,048,801 1,731,784 1,292,025 439,759 
Region       
North 2,384,953 1,815,686 569,267 245,143 224,198 20,945 
Northeast 1,2261,192 739,439 486,753 419,438 271,337 148,101 
West 822,499 363,456 459,043 294,073 281,130 12,944 
West 
central 
241,448 162,735 78,713 79,862 79,388 474 
Central 158,130 22,203 135,927 70,187 58,141 12,046 
South 653,309 216,850 436,459 108,158 104,531 3,626 
East 162,671 15,163 147,508 112,144 10,101 102,044 
Southwest 887,768 152,637 735,131 402,779 263,200 139,579 
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they may have deteriorated under war and neglect) but changes in cropping patterns 
have determined the shift. However, in 2001-2002 many irrigation systems had scarce 
water after years of drought, and thus the water available was not enough for planting 
all the area, and less so for obtaining a second crop. Table 4.27, shows only part of 
irrigated land was planted and most with only one crop. 
Table 4.28 
Farms Using Irrigation from Wells 
 
 Farms with 
Irrigation 
Using own well Neighbour well 
for free 
Neighbour well 
for payment 
Total 944,561 77,186 8,690 39,516 
Region     
North 129,862 459 ---- 115 
Northeast 132,761 1,597   
West 177,583 18,602 1,262 5,145 
West central 60,235 5,076 1,015 1,015 
Central 104,546 4,558 667 6,438 
South 72,871 6,452 1,112 17,576 
East 123,452 4,489 249 6,734 
Southwest 143,252 35,954 4,384 2,493 
 
Source: Computed and Compiled on the basis of data available on Ministry of Agriculture and Animal 
Husbandry/Food, Agriculture and Animal Husbandry information management (FAAHM), 2002-2010. 
 
 Of a total 3.05 million hectares under irrigation schemes, only 1.73 million 
(some 57%) were cultivated in 2004-2005. The rest remained uncultivated for various 
reasons. In turn about 25% of the irrigated land actually cultivated yielded two crops 
in that agricultural year, while the majority (75%) yielded one. This means that total 
irrigated crop area was 2,171,543 hectares over 1,731,784 hectares of irrigated land, 
with an intensity of cultivation of 71% relative to total irrigated land (table 4.27). 
Most of the irrigated villages take irrigation water directly from rivers (Table 
4.28). Only in the Helmand river valley big reservoirs are important. Small reservoirs 
are also in use in other regions. The ancient Karez system is dominant in the south 
and has important incidence in the southern side of the Central Mountains, the Herat-
Farah lowlands, the Helmand valley, and the Eastern Mountains. Wells are important 
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in the same areas than the Karez, being both adapted to dry lowland areas. Springs, 
instead are more frequent in the mountainous zones of the Central and Southern 
Mountains. Three Quarters of the villages use wells in the Helmand river valley agro-
ecological zone, in addition to the reservoir-based irrigation system. Many systems 
based on Karez and wells were affected by the long-term effects of the drought in 
2001-02. It is interesting to note that underground water through wells has originated 
a market for access to water. Some 40,000 farms with 129,000 hectares of irrigated 
land access use water from some neighbor‟s well, for a payment as shown in table 
4.29, the system prevails mostly in the south, where most of 100,000 hectares are 
irrigated in this way. In the eastern Mountains there are numerous farms renting a 
well, but the average is far lower.  
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griculture is the largest sector of the economy in Afghanistan. It is the leading 
sector which forms the basis of the entire national economy and it is measured in 
terms of GDP, employment and export potential.The physical factors provide 
platform upon which the development process proceeds ahead in the condition with 
technological advancement of man. From this, it is obvious that development hinges much 
upon the response of people. Efficient technologically advanced people may make best out 
of given resource, while inefficient people may waste them.
1
 Hence, any form of 
development is determined largely by human behavior, human quality and human 
institutions, which have highly marked   these natural resources. The technological 
advancement of these resources has paid great influence on the economic growth. The 
inefficient people would remain dormant and largely unknown till such times as the general 
including technology recalls their use value. Gradually, they will acquire a dynamic 
character through these changes introduced by new methods of farming. Further, it is related 
to sustainable development of both natural as was as human resources. So the concept of 
sustainable development involves rational and successful management of resources either 
natural or human through technology and efficient energy systems to satisfy human needs by 
maintaining or enhancing quality of environment. The growth production and their equitable 
distribution and protection of environment are equally relevant for improving the quality of 
human life and fragile ecosystem. There is a growing awareness about the need to substitute 
current production system with a more sustainable and irrigated system. The gravity of the 
environmental degradation questions has to lead the social scientists, planners and 
geographers to examine ecologically sounds economically viable and social sustainable 
farming system for different agro climatic regions.
2
  
Agriculture in almost all the Central Asian countries is governed by environmental 
factors. Among various components of environment the rainfall determines the magnitude of 
agricultural prosperity in most of the countries of the Central Asia. In Afghanistan the 
weather becomes one of the major factor for promoting the growth of the agricultural 
economy, as the farming entirely depends upon rainfall. Along with the environmental 
factor technological factors, Institutional and economic factors also play a major role in 
shaping the agricultural economy of the country, but environmental factors have greatest 
A 
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influence, not only in the existing landuse pattern, but even in measuring the agricultural 
potential for future planning
3
. Technological factors play an important role in shaping the 
agricultural economy, same is case with institutional and economic factors, but these factors 
are directly or indirectly related with environmental constraints. In Afghanistan, apart from 
environmental constraints, drought damaged agricultural production drastically.There are 
other important factors which are responsible for flucuation of agricultural production and 
productivity which include war and political instability in Afghanistan. Afghanistan has 
undergone a great deal on unrest and civil war over the past twenty years and millions of 
refugees were forced to flee to Pakistan and Iran, although many have now returned ,many 
remain outside the country. The present agricultural and pasture situation has to be seen in 
the context of these events.
4
    
Agriculture is the main source of income for the Afghanistan economy. Despite the 
fact that only 12 percent of Afghanistan’s total land area is arable and less than 6 percent is 
currently cultivated, 80 percent of Afghanistan’s population is involved in farming, hereding 
or both. Irrigated agriculture is the mainstay of food security and income for the majority of 
the rural population in Afghanistan. It accounts for more than half of the country’s GDP, 70 
percent of total crop production and provides a reliable and sustainable production base for 
many rural communities. It is estimated that approximately 42 percent of the 7.7 million 
hectares of cultivable land receives some form of irrigation. There is potential to improve 
productivity in existing irrigated areas as well as to increase the amount of land receiving 
irrigation where water resources are sufficient. Despite technological advancement and 
conquest over nature, the agricultural patterns are closely controlled by the physical factors. 
In fact, terrain topography, slope, altitude, climate (temperature, rainfall, frost, fog etc.), 
soils, surface drainage and underground water table are quite vital determinants of 
agricultural activities and cropping pattern.
5
 
The differences in temperature, precipitation, soils and slope, creates both constraints 
and varied potential agricultural production (figure 5.1). The most common crop is winter 
wheat which is planted in the late fall and harvested in late spring. During the late 1970s rice 
was grown in the semi-arid Northern provinces. Along the Helmand river cotton was grown. 
This was possible because of its high average temperatures and alluvial soils which gave a 
high yield, but the cotton also had a high necessity for constant irrigation to obtain the 
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required 700 - 1300 mm of crop water during its 190 days crop cycle. The province of 
Kandahar, close to the Pakistan north western border, was famous for its fruit orchards.
6
 
The environmental constraints in Afghanistan create a generally low potential for agriculture 
without the use of irrigation and fertiliser. The high dependency in irrigation systems are 
illustrated in that most agricultural areas lies along the rivers of Afghanistan The high 
dependency of irrigation during the crop cycle makes the crop production very susceptible to 
fluxes in precipitation or failure in the irrigation system. 
Relief 
 Among various environmental determinants, the form and nature of terrain is one of the 
major factors which is affecting the land use and spatial distribution of crops. The 
agricultural pattern is strictly dependent on the conditions of terrain, topography and 
altitude. Relief and structure of land have exercised a direct influence on the land use, 
cropping pattern and on spatial diversity on crop yield. While the paddy cultivation requires 
leveled fields, the tea plantations perform well in the undulating topography in which water 
does not remain standing. Moreover, cultivation of crops is rarely done above 3500 meters 
above sea level. The high rarified air, low pressure, low temperature and storage of oxygen 
at high altitudes are the serious impediments not only in the cultivation of crops but also in 
keeping dairy animals. At different altitudes and slopes the rainfall effectiveness also differs. 
The soils of high mountain tracts are generally immature higher altitudes also result into 
variation in rainfall distribution.
7
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Environmental Constraints in Afghanistan  
 
 
     
 
 
 
 
Source: Afghanistan Management Service (AIMS) 
Fig. 5.1 
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Afghanistan is a land locked country. The terrain is mostly of rugged mountains, plains in 
the North and South west. Mountains dominate the central and eastern part of Afghanistan, 
covering about three quarters of the country. High mountain ranges characterize much of the 
topography; a quarter of the country’s land sits at more than 2,500 m above sea level. The 
Hindu Kush range, the western most extension of the Himalaya-Pamir mountain range, 
divides the country from west to east while the Suleiman and Karakoram mountains flank 
the southern border with Pakistan. From these mountains, major river valleys radiate to the 
north, west and south, creating fertile valleys along which most of the agricultural and 
irrigation development occurs. The outstanding physical feature of the country is the Hindu 
Kush, which forms a barrier between the north and south. About 150 km north of Kabul it 
spreads out into several ranges with the Baba, the Heasar, the Safed Koh and the Turkestan 
ranges to the north. Other important ranges include the Koh-e-Murghab south of the Hari 
Rud and the Mazar there are also high ranges to the east and on the Pakistan border. The 
Hindu Kush and its subsidiary ranges divide Afghanistan into three distinct geographical 
areas: The Central Highlands, which contain the Hindu Kush and its ranges, the Northern 
plains and Southwest plateau.The northern plains are part of the great Central Asian plain 
and stretches from Iran to the foothills of the Pamirs. It comprises fertile plains and foothills, 
which slope gently to the Amu Darya. The south -western plateau, to the south of the central 
highlands is a high plateau with an average altitude of about 1000m, most of it is sandy 
desert and semi-desert. A quarter of the plateau is the Registan desert, which is crossed by 
the Helmand River and its tributary the Argandab. Thus, Afghanistan shows a strong 
correlation between altitude and agricultural potential.
8
 
Higher elevations produce greater rainfall but provide shorter growing periods and 
substantially less arable land. Conversely, the plains receive limited rainfall but enjoy large 
areas of agricultural lands and a more temperate climate. On balance, rainfed agriculture is 
subject to chance and of limited productivity. River flows allow spring and summer 
irrigation in the plains, are more assured, and permit substantially greater agricultural 
output.Thus, in Afghanistan relief features play a vital role in agricultural production. With 
vast areal differences in topography, climate, soil, irrigation facilities etc. the agricultural 
attributes may not be uniform over the country.
9
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Climate 
In environmental factors climate is one of the important factor on crop variation in a country 
or region. Among all the physical factors, climate is quite significant factor that determines 
the agricultural land use and cropping patter of a region. Climate consists of temperature, 
rainfall, humidity, sunshine, length of growing season, fog, snow etc.  All these elements of 
weather and climate individually and collectively, determines the agriculture pattern of a 
region.The crops to be grown, the agricultural operations and agricultural patterns are 
closely influenced by the prevailing temperature conditions of the region. The agricultural 
scientists have proved that each crop has a specific value below zero which cannot grow. 
There is also an optimal temperature in which the crop is at its greatest vigour.
10
 In general, 
crops like barley, rye, oats and winter wheat growing well when the mean daily temperature 
ranges between 15c
o
 and 25c
o
,
 
While crops like peas, gram, lentil, wheat, potato, mustard, 
rapeseed, linseed, and barseem requires relatively warm temperatures during the growing 
and ripening periods and low temperature (around 20c
o
) during the growth and development 
stage. Afghanistan has mainly dry continental climate with a large durnial temperature 
range.The great variety of terrain and altitudes results in different climate types that are 
associated with rich biodiversity areas such as north-eastern and central Afghanistan lying 
over 2400 m above sea level, have long winters. At an altitude of 1300-2400m above sea 
level (e.g the zone of Kabul), the climate is temperate, with four distinct seasons, and annual 
precipitation goes up to 400mm.The zone at an altitude between 900m and 1300m above sea 
level is characterized by hot summers and annual precipitations below 200mm. In areas at 
altitudes less than 900m annual precipitation is less than 100 mm and the climate is dry and 
hot. Some small areas in the countrys east (jalalabad, Khosta) are influenced by south-
eastern monsoons and the climate is subtropical. The highest temperature was recorded in 
Zarjan (+51c
0
), the lowest temperature in shahrak (-52.2c
0
), the highest amount of 
precipitation (1212mm) was noted at the station Salangi shamali, the lowest Zarjan 
(34mm).
11
 
Temperature for the month of December 2010 had variable situation than the same month of 
last year. During October and November of 2010 temperature was slightly higher than the 
same months of last year, but during the month of December 2010 temperature had variable 
                                    Sources of Variation in Growth of Agricultural Productivity                                                                                                                                                                                                                                                                                                                                                                                                                                     
 
    Irrigation Potential and Levels of Agricultural Development in Afghanistan     203 
 
situation which in some parts temperature had positive departure, while temperature was 
accompanied by negative departure in some other parts of the country. Comparison of 
monthly average of temperature for the month of December 2010 with the same month in 
2009 (Fig.5.2) shows variable situation of temperature in different parts of the country. In 
other words temperature was higher in some parts of the country during the month of 
December 2010 compared to the same month of last year, but temperature was lower in 
other parts.
12
 
 
 
       Source: Computed and Compiled on basis of data available on USAID -2010 
Fig. 5.2 
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 Comparison of Minimum and Maximum Temperature of December 2010 
 
 
Source: Computed on the basis of data available on Agromet  Network-2010 
Fig. 5.3 
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Scarcity of rainfall and survival of crops 
The major factor that influences agricultural productivity of any region is rainfall and its 
characteristics. Afghanistan is an arid/semi-arid country whose agriculture production 
depends either directly on precipitation or on irrigation. The year 2002/03 cropping season 
has generally received well distributed rains and heavy snowfall.  Rainfall amount recorded 
in the period October 2005 through March 2006 was lower compared to the Long-term 
Average in most parts of the country. Temperature was also higher as compared to the 
average in almost all parts of the country. Lastly, the snowfall was lower than the average in 
terms of depth, but much higher in terms of snow spread across the country. In Northern and 
South Western Afghanistan the cumulative precipitation in October 2005 to February 2006 
was above or near average in the North, North - eastern and South - western parts of the 
country. While as in Southern Afghanistan other parts of the country have had below 
average rainfall in the same period. The cumulative rainfall amounts recorded in February 
were less compared to the average .Temperatures in February were much higher as 
compared to February 2005, specifically in the south and the south western regions.
13
 
Rainfall for the month of January 2009 had increased as compared to the same month in 
2008 across the country. During the month of January 2009 numerous winter storm moved 
toward the country and brought widespread rain and snow in most parts and precipitation 
during the month of January 2009 was higher compared to the same month of last year. 
Comparison of rainfall data for the month of January 2009 with the same month in 2008 
shows an increase of rainfall during the month of January 2009 over the same month of last 
year. The rainfall was higher across the majority of the country with only small area which 
was below the same month of last year. Over all, the country experienced a good rainfall 
during the month of January 2009 which could reduce long term precipitation deficit. 
Comparison of rainfall data for the month of January 2009 with the same month of long 
term average shows an increase of rainfall in most parts of the country during the month of 
January 2009 as compared to the same month of long term average, except in limited area 
where rainfall had slightly decreased over the same month of long term average, but in 
general rainfall was higher during the month of January 2009 as compared to same month of 
                                    Sources of Variation in Growth of Agricultural Productivity                                                                                                                                                                                                                                                                                                                                                                                                                                     
 
    Irrigation Potential and Levels of Agricultural Development in Afghanistan     206 
 
long term average around the country. However distribution of rainfall was variable in 
different regions but most amount of rainfall occurred in the capital region.
14
 
However, heavy precipitations are expected during the month of December 2010 and 
normally the country was receiving much rainfall in this time of the year, dryness continued 
in the most parts of the country and rainfall was light during December 2010, this critical 
situation of rainfall was unusual in this month. Lack of precipitations and significant 
decrease of rainfall during the winter months will strongly stress water resources and the 
country is experiencing critical situation of rainfall. Comparison of rainfall data for the 
month of December 2010 with the same month in 2009 (Fig. 5.2) shows unusual significant 
decrease of rainfall during the month of December 2010 over the same month of last year 
across the country. 
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Table 5.1 
Comparison of Actual Rainfall December 2010 with the same month last year 2009. 
 
 
Source:  Computed on the basis of data available on USAID/Agromet Network -2010 
 
Comparison of rainfall data for the month of December 2010 with the same month of long 
term average (Fig.5.4) also shows unusual significant decrease of rainfall during the month 
of December 2010 over the same month of long term average across the country. During 
December 2010 distribution of rainfall as usual was variable in the country. The remaining 
Station Rainfall December 
2009 in (mm) 
Rainfall December 
2010 in (mm) 
Long Term Average 
December in (mm) 
Aibak 14 2 22.8 
Asmar  43 0 13.1 
Baghlan 34.8 0 26.5 
Bamyan 18 0 6.7 
Chardara 55.9 2 34.5 
Cheghcharan 17.2 9 17.4 
Dara-e-Soof 28 4 23.5 
Darulaman  11.5 0 23.3 
Faizabad 51.5 4 35.5 
Farah 23.5 0 10.9 
Gardiz 34.5 0 32.2 
Ghazi Abad 0 0 4.6 
Ghazni 11.1 0 31.2 
Hirat 4 0 34.6 
Imam Sahib 49.7 0.3 40.1 
Jalalabad 0 4 17.3 
Jawzjan 36.3 2 29.7 
Kabul 13.3 0 23.1 
Kandahar 73.5 0 19.2 
Khost 8 0 21 
Kunduz 51.9 2 33.8 
Lashkargah 93 0 14.8 
Mazar 69 0 23.5 
Moqur 6.5 0 33.5 
Paghman 23 1 37.1 
Qala-e-naw 52 1 49.7 
Sarday 10 0 24.2 
Sari Pul 13.5 0 48.2 
Sarobi 5 0 19.6 
Shindand 29 0 13.3 
Taluqan 40 3 39.5 
Urgon 14 0 24.1 
Uruzgan 32 0 37.8 
Zaranj 29 0 4 
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regions of the country, have received the lowest amount of rainfall and most of the time 
have experienced dry weather
15
.  
All areas of the country with the exception of some parts of the Eastern and South-western 
regions experienced good amount of rainfall in November 2009. The rainfall amount in 
December 2009 was also above normal in all but some parts of the eastern and central 
regions. The amount and distribution of rainfall in January 2010 was not enough for optimal 
growth and development of crops and pasture. However, all parts of the country experienced 
very good amount and distribution of rainfall in February 2010. Rainfall amounts in March 
and April 2010 were also satisfactory in the main crop growing areas.  Monthly cumulative 
precipitation for May 2009/10 is near normal or better than normal for most of the rainfed 
and irrigated crop regions, except for portions of the Northwest, North, and Southwest 
regions which collectively produce approximately 56 percent of the national wheat crop.
16 
 
 
Source: Computed on the basis of data available on Agromet Network – 2010 
Fig. 5.4 
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Fig. 5.5 
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Snow depth for the month of February 2009/2010 is below the short-term average with 
highest snow cover in the east-central highlands (Fig.5.6). The lower snowpack in the 
central and western mountains is not an immediate problem; however it could portend lower 
than normal runoff in the spring months and lower overall irrigation supplies in these 
regions. Irrigated crops throughout Afghanistan are particularly reliant on spring and early 
summer snowmelt for late vegetative and reproductive growth phases.  Irrigation supplies 
should be significantly reduced, either through rapid early melt as occurred last year or 
through scanty availability from insufficient snowpack. With result of this the crop yield 
potential will be affected negatively. Spring rainfall levels are also very important, and the 
scarcity of spring rainfall would also came into existence, then this could arise the problem 
of lower snow coverage and lower overall moisture availability during crucial growing 
stages of the grain crop.
17 
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Fig. 5.6 
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Table 5.2 
Relationship of Average Rainfall with Cereal production 
 
Periods Rainfall (mm) Rank (R1) Cereal 
Production 
 (10000) 
Rank (R2) d (R1-R2) d2 
1964-65 436 9 373 7 2 4 
1966-1970 286 6 370 6 0 0 
1971-75 308 8 407 9 -1 1 
1976-80 256 3 428 10 -7 49 
1981-85 246 2 350 5 -3 9 
1986-90 292 7 295 2 5 25 
1991-95 285 5 283 1 4 16 
1996-2000 236 1 300 3 -2 4 
2001-2005 267 4 324 4 0 0 
2006-10 
 
496 10 400 8 2 4 
Total      ∑d2=112 
Source: Computed and Compiled on the basis of data available on FAO/FAAH -2010. 
 
Ƿ =   1 -    6∑d2 
                 ---------- 
                n (n2-1)  
= 1     -     6 x 112 
                  ----------     =          990 - 672   
                10(102 – 1)             -------------        =   0.33           
                                                     990                         
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Average rainfall of different periods has been taken into consideration. The present 
characteristics of rainfall have been related with the cereal production in Afghanistan during 
1964-65 to 2006-10. It is seen from table 5.2, a direct relation between the total amount of 
crop production in the country and the annual rainfall distribution for years 1964 to 2010. It 
can be seen that there is high sensitivities between the frequency of rainfall during different 
years and crop production. It is seen that according to spearman’s rank correlation the rank 
value of 0.33 shows that there exists a positive relationship between the average rainfall and 
the total average cereal production. We have observed from the table 5.2, with increase in 
average rainfall, the cereal production has also shown an increasing trend in some periods. 
In 1965-70, the average rainfall was 286mm while as cereal production was 370 mm 
(10000MT). Now in the period 1971-75 the average rainfall was 308mm, cereal production 
moves to 407 (10000MT). The variations in rainfall in Afghanistan, ultimately affected the 
production and productivity of cereal crop production. It is thus evident that rainfall factor of 
environment has directly caused the regional variation in the growth of agricultural economy 
in the country as a whole. The year-wise fluctuation in food as well as non-food crops is 
caused due to variations in rainfall. 
Drought 
 In environmental factors drought is one of the important factor on crop variation in a 
country or region. Drought has devastating consequences on the crops and land use of a 
region. Soil drought has been described as a condition in which the amount of water needed 
for transpiration and direct evaporation exceeds the amount available in the soil. Drought 
damages the crops when plants are inadequately supplied with moisture from the soil. Land 
use practices which tend to increase run off decrease vital soil moisture storage accordingly. 
After 25 years of consecutive war, the people of Afghanistan are particularly vulnerable to 
droughts and other natural disasters. Many parts of Afghanistan with the exception of 
northeastern highlands are facing frequent droughtsMany parts of Afghanistan with the 
exception of northeastern highlands are facing frequent droughts. According to Asian 
Development Bank (ADB), localized droughts in different parts of the country have a return 
period of 3 to 5 years. Droughts, covering large areas recur every 9–11 years, while droughts 
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of a nationwide extent have a return period of about 20–30 years (ADB cited in WFP 
2003).
18
 
The South 
The southern provinces of Nimroz, Kandahar, Uruzgan and Zabul extend from the foothills 
of the central and southern mountains into open plains dominated by rocky outcrops and 
desert sands. Four main rivers originating in the mountains to the north and east—the 
Khash, the Helmand, the Arghandab and the Arghistan flow though the area around which 
most agricultural activities take place. Along these watercourses and in the urban centers, 
population density is high. The rest of the area is relatively uninhabited due to the hostile 
natural environment, though small settlements can be found around desert oases and karezes 
(covered springs). In recent times, the south has experienced heavy fighting and conflict, 
with much infrastructure including irrigation systems being neglected or destroyed. 
Low altitude rain-fed lands are found in parts of Helmand, Kandahar, and Uruzgan 
and Zabul provinces though most agriculture is conducted in fields irrigated through canal 
systems along the river courses. More than half of the agricultural systems in Uruzgan 
(estimated at 60% of agricultural activity) rely on karezes and intermittent flood irrigation, 
closely followed by Zabul (estimated at 40%), Kandahar (estimated at 20%) and Helmand 
(estimated at 15%
19
.The main crops are wheat and, to a lesser extent, barley. There are two 
agricultural seasons: the first cultivation takes place from November to December, and the 
second from June to July. Secondary crops include maize, cotton, beans, pulses, melons, 
cumin and poppy. Vineyards, pomegranate and almond orchards are also found in the area. 
 
Impacts of Drought 
The impacts of current and future droughts in Afghanistan have to be evaluated not only in 
the context of the country’s history of war and unrest but also in the context of the general 
agricultural statistics.The area covered by agricultural land is 12% of Afghanistan’s land 
area, which amounts to 7,725,504 hectares. Of the total agricultural land, 5% is under 
irrigation (both intensive and intermittent) and 7% under rain-fed agriculture. Importantly, 
over 45% of the total land is rangelands. (table.2.1) It is clear from these data that the 
contribution from animal husbandry to livelihoods in Afghanistan is substantial although it 
naturally differs between provinces. 
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Impacts of Drought in the South 
 
Limited Irrigation Water 
Lack of snowfall during the winter and less-than-normal rain have decreased water 
availability for irrigation in the south, especially in summer. Generally, the only irrigated 
areas are upstream-irrigated fields at the base of the mountains and canal irrigated fields 
along the banks of Helmand river, as far south as the town of Garmseer. All other rivers and 
watercourses are almost, if not completely, dry. Underground water tables have fallen 
significantly negatively impacting agricultural producers who rely on springs and karezes. 
Villagers have estimated that the water levels in their wells have dropped by as much as 5 to 
10 meters compared to the situation in 2001.  During the latest drought, in most of the 
provinces of the south and west, there was a marked reduction in the number of shallow 
wells, deep wells, karezes and hand pumps. 
Reduction of Crop Yields 
With the exception of the upstream canal irrigated districts of Helmand province, where 
surpluses have been recorded, wheat losses in other irrigated areas have been severe. 
Downstream canal and karez irrigated farmlands in both highland and lowland areas have 
been acutely affected as a result of the decrease in water sources. Many fruit trees and 
vineyards have died. Yield reductions of up to 75–100% of the normal harvest have been 
recorded in these areas. Rain-fed agriculture has failed, and a vast expanse of dusty, dry 
farmlands dominates the countryside. Due to this lack of water, many farmers did not plant 
second crops in most areas outside of Helmand province.
21
 
Potable Water 
Safe potable water is a serious concern, as many wells have dried up completely. 
Communities keep deepening their wells, but wells continue to run dry and people are 
becoming too impoverished to afford the digging of deeper wells. Deepening a well can 
cost, on average, about 35,000 Afghanis, while a government employee brings home a 
salary of 2,000 Afghanis a month (Kabul Weekly, August 25, 2004). In the Zaranj district of 
Nimroz province, people are forced to buy water for 2 to 3 Afghans per liter from suppliers. 
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Impacts of Drought in the West 
 
Livestock 
Livestock numbers have been greatly reduced over the last few years due to continuous 
drought, while animal birth rates have also gone down due to poor-quality pasturelands. 
Livestock play important role in providing foodstuff for Afghan people.Pastoral land is the 
main source of feeding for some of the livestock. This land covers about 45% of total area of 
the country. The total number of livestock declined in 1980s. Although this recovered to the 
re-war level in the 1990, the current drought imposed negative impact on the number of 
livestock, mainly because of shrinkage of pastoral land and shortage of consumption water 
to them. Camparing the results of studies conducted on this regard in 2003(FAO,2003) and a 
census made in 1995 show a reduction of 80% in the number of sheep and 70% in the 
number of camel. In Afghanistan, mainly sheep and camels are grazing in the pastoral lands. 
The overall reduction in the number of livestock from 1995 to 2003 is estimated 63%. 
Figure 5.7, presents the percentage of reduction in the number of different types of livestock 
in 2003 campared with the number of same livestock in 1995.
22
 
 
Percentage of Decline of Number of livestock in 2004 compared with 1995. 
 
 
 
Source: Computed on the basis of data available on FAO, 2006. 
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80%
74%
58%
51%
42%
27%
63%
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
Sheep Camel Goats Cattle Poultry Donkey Total
                                    Sources of Variation in Growth of Agricultural Productivity                                                                                                                                                                                                                                                                                                                                                                                                                                     
 
    Irrigation Potential and Levels of Agricultural Development in Afghanistan     217 
 
 
Lack of Access to Safe Drinking Water 
In many areas, people are facing shortages of safe potable water due to the decrease of water 
in the underground aquifers. In the Sange Atash district of Badghis province, drinking water 
is salty and unpalatable, forcing people to spend their meager incomes on purchasing 
drinking water. In some provinces, springs and karezes are 90% dry. In many shallow wells, 
the water levels have dropped up to 12 meters. In some areas, especially in Nimroz, salty 
water has percolated into the wells. Many shallow wells up to 30 meters in depth are dry. In 
some parts of Khost, people have to travel up to 12 km to collect drinking water from the 
closest usable source. In urban areas, the old water supply systems cannot cope with the 
expanded city limits and water supply networks. 
In Ghor and Paktia provinces, there are no city water-supply networks. In many 
villages, especially in Ghor and Badghis, there were traditional systems of collecting cha 
(winter snow) in underground storage tanks. Cha can be as deep as 20 meters. They used to 
be not only sufficient for the needs of the families but also provided enough water to sell to 
other families during summer.  
 
Irrigation and Cultivation 
Due to the current drought, irrigation potential of the existing water bodies and storage dams 
has been greatly reduced. In Kandahar province, the main gates in the Dahla dam have been 
reconstructed but, due to increased sedimentation, the capacity of the reservoir has 
decreased. In the villages of Ghor, Badghis and Herat, irrigated cultivation has decreased by 
15–70%. Operational and semi-operational karezes, especially in Uruzgan, Helmand, Gazni 
and Herat need urgent cleaning and improvement. 
Reduction in Crop Diversity and Yield 
The area under cultivation had decreased while crop diversity had also reduced substantially. 
Many farmers in Ghor, Herat and Badghis reported that in normal years they were 
cultivating seven different types of crops: wheat, barley, peas, mung bean, clover, cotton and 
melon. But due to the drought they are cultivating only wheat and peas and in some cases, 
barley. According to FAO, it has been indicated that yield reduction of about 17–88%. Peas 
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and cotton recorded the highest (88%) and the lowest (17%) yield reductions, respectively.In 
cereals like wheat and barley the reductions were around 50–70%.23 
 
Expansion of Illicit Crops 
In some provinces, like Helmand, Kandahar, Zabul, Urozgan and Ghor, an increasing 
number of landlords are engaged in poppy cultivation. Because of low levels of production 
of agriculture crops due to the drought, even the expenditure on seeds and fertilizers cannot 
be compensated for by the expected harvests. In the Guzara district of Herat, sporadic 
cultivation of smoking cannabis is also observed mainly for the same reasons.
24
 
Forests, Pastures and Animal Stocks 
Forests and pastures in the drought-affected areas have been decreased by around 80% in 
Nimroz, Helmand and Farah provinces. Communal grazing lands have been eliminated in 
many parts of the country, especially in the western and southern parts due to drought and 
the movement of sand dunes. Even when the communal grazing land exists, its productivity 
and carrying capacity have been greatly reduced. When asked about the current levels of 
productivity of pasturelands as compared to normal and average rainfall years, the farmers 
in Ghor and Badghis indicated that the level is below 50%. In Ghor, Badghis and Herat 
provinces the animal population has decreased significantly. While the number of cows has 
decreased by 20–50% the number of goats and sheep has decreased by 40–65%. Farmers 
stated that birth rates of animals have also gone down. The degradation of the pasturelands 
has resulted in a significant decrease in the available forage for the livestock of the kuchi 
(pastoral nomads) (figure 3) and the number of their animals has decreased significantly as 
compared to the number in normal rainfall years. The selling price of animals has gone 
down by 15–30% as compared to the number in non-drought years. 
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Table 5.3 
Effects of the Drought on different types of water bodies and Structures                                                   
(Shallow Wells in Number) 
Source: Computed on the basis of data available on   FAO Afghanistan, 2009. 
 
Table 5.4 
Effects of the Drought on different types of water bodies and Structures 
 (Deep Wells in Number) 
Source: Computed on the basis of data available on  FAO- Afghanistan, 2009. 
Provinces Previous Year Present 
drought Year 
Reduction in 
the no. of wells 
Reduction 
     
Farah 62 42 20 32 
Ghazni 59 50 9 15 
Ghor 80 67 13 16 
Helmand 60 54 6 10 
Hirat 91 81 10 11 
Khandahar 71 68 3 4 
Khost 76 67 9 12 
Nimroz 80 79 1 1 
Paktia 54 43 11 20 
Paktika 84 80 4 5 
Uruzgan 2 28 -26 -1300 
Zabul 31 24 7 23 
Provinces Previous Year Present drought 
Year 
Reduction in the 
no. of wells 
Reduction 
Farah 74 77 -3 -4 
Ghazni 100 100 0 0 
Ghor 0 0 0 0 
Helmand 69 66 3 4 
Hirat 87 84 3 3 
Khandahar 69 65 4 6 
Khost 54 50 4 7 
Nimroz 50 50 0 0 
Paktia 79 94 -15 -19 
Paktika 71 71 0 0 
Uruzgan 80 69 11 14 
Zabul 52 42 10 19 
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Table 5.5 
Effects of the Drought on different types of water bodies and Structures 
(Spring in Number) 
Source: Computed on the basis of data available on FAO- Afghanistan, 2009. 
Table 5.6 
Effects of the Drought on different types of water bodies and Structures 
(Karez in Number) 
Source: Computed on the basis of data available on   FAO- Afghanistan, 2009. 
 
 
Provinces Previous Year Present drought 
Year 
Reduction in the 
no. of wells 
Reduction 
Farah 100 93 7 7 
Ghazni 20 15 5 25 
Ghor 48 48 0 0 
Helmand 42 37 5 12 
Hirat 60 38 22 37 
Khandahar 25 30 -5 -20 
Khost 63 56 7 11 
Nimroz 0 0 0 0 
Paktia 31 33 -2 -6 
Paktika 42 73 -31 -74 
Uruzgan 53 40 13 25 
Zabul 23 15 8 35 
Provinces Previous Year Present drought 
Year 
Reduction in the 
no. of wells 
Reduction 
Farah 21 25 -4 -19 
Ghazni 31 26 5 16 
Ghor 48 43 5 10 
Helmand 38 35 3 8 
Hirat 50 35 15 30 
Khandahar 46 44 2 4 
Khost 33 33 0 0 
Nimroz 0 0 0 0 
Paktia 34 38 -4 -12 
Paktika 51 45 6 12 
Uruzgan 65 61 4 6 
Zabul 24 21 3 13 
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AFGHANISTAN: Severe Drought Causes Major Decline in 2008/09 Wheat Production 
Well-below normal rainfall and winter snowfall across the majority of Afghanistan during 
late 2007 and early 2008 have led to the worst drought conditions in the past 10 years. 
Widespread losses of rainfed wheat crops have been observed by international non-
governmental organization (NGO) officials across the country’s important northern and 
western growing regions, while the government of Afghanistan has also reported that 
irrigated crop yields have fallen significantly this year. Owing to the severity of current 
conditions and the breadth of areas impacted, wheat production in 2008/09 is forecast by 
USDA at 1.5 million tons, down 2.3 million or 60 percent from last year.
25
 Wheat harvest 
activities generally occur between May and September, with the rainfed crop being the 
earliest to mature. Given the continuing development of the drought, and its intensification 
in recent months, even later maturing irrigated summer grain crops are potentially in danger. 
Seasonal rainfall typically falters after April, so only crops with access to adequate irrigation 
supplies will survive to produce near-normal yields this year. Losses to winter grain 
production are expected to be substantial enough to have serious ramifications in the 
domestic food and feed grain market during the 2008/09 marketing year. In recognition of 
the severity of the grain production shortfall, the government of Afghanistan and the United 
Nations appealed to the world community to donate $400 million to cover the sizable wheat 
import and food aid needs of approximately 4.5 million affected Afghans, as well as to 
prepare for the next winter cropping season beginning in October. Officials from 
government and private NGO’s are very concerned by the failed 2008/09 wheat harvest and 
the prospect of severely deficient food grain supplies in many regional markets as the new 
winter season approaches.
26
  
Over 80 percent of the nation’s annual precipitation falls as snow in the predominant 
mountain ranges of Central Afghanistan. The Hindu Kush Mountains, therefore, are the 
storehouse for much of the country’s water supply, including the majority of its irrigation 
reserves. Winter snowfall in Afghanistan is an extremely important resource for agriculture 
throughout the country, as it underpins the viability of much of the nation’s irrigated crops 
and therefore the stability of its grain production prospects. Roughly 86 percent of all 
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irrigated land in Afghanistan is supplied with surface water emanating from rivers and 
streams that originate in the mountains. Approximately 45 percent of Afghanistan’s’ wheat 
acreage in a normal year is irrigated, with the remaining 55 percent reliant on timely rainfall. 
Snowmelt in the spring is the major source of irrigation water, with irrigated wheat acreage 
widely-distributed throughout the country. Rainfed wheat area by comparison is heavily 
focused in the northern third of the nation, a region that was particularly hard hit this year by 
extremely low precipitation and high temperatures.
27
 
The winter snowpack in 2008 year was significantly lighter than normal owing to the 
prevailing dry weather pattern.  The timing and duration of annual snowmelt is a key factor 
in determining the quantity and duration of water availability for irrigation throughout the 
cultivated areas of Afghanistan. The unusually early snowmelt in 2008 led to stream flows 
peaking before traditional surface-irrigated crops could take full advantage of them. The 
rapid snowmelt also severely restricted the duration of time in which farmers would have 
access to irrigation supplies for both spring and summer grown crops. The main growing 
period from April to September typically sees little rainfall, with irrigation supplying the 
vast majority of crop needs. The low volume of snow and the disadvantageous timing of the 
snowmelt combined to severely limit water resources for the 2008/09 wheat crop. Rainfall 
conditions in the spring and early summer months were also extremely low, causing both 
rainfed and irrigated crops to suffer serious water deficiencies and moisture stress. Total 
rainfall for the 2008/09 growing season was estimated to have averaged less than 25 percent 
of normal over the vast majority of the country this year, including the entire Hindu Kush 
Mountain region. Though a few areas in Northern, Eastern, and Southern Afghanistan did 
receive near-normal rainfall, much of this fell in areas where cultivated crops are not 
significant, and therefore the benefit was minimal. 
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Fig. 5.8 
The vast majority of the country’s wheat area and production is focused in the Northern 
plains bordering Turkmenistan and Uzbekistan (Fig.5.9). This area of the country is broken 
into three distinct regions, the northeast, north, and west, contributing roughly 70 percent of 
the country’s total wheat production. In Afghanistan drought conditions were severe enough 
to cause widespread failure of the rainfed wheat crop in many areas of the country. Rainfed 
wheat production typically makes up a little over 30 percent of total production. Even more 
serious, however, was the severely depleted irrigation resource this spring owing to a much-
reduced snowpack. Irrigated wheat acreage was likely reduced in 2008/09 as a consequence, 
and irrigated crop yields would have been potentially threatened as well.  
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Fig. 5.9 
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Source: Computed on the basis of data available on FAO/MAIL/FAAH-2010. 
Fig. 5.10 
 
Impact of soil 
In any agricultural operation soil is of the utmost importance as it is the crasle for all crops 
and plants.Landuse planning largely depends on the land of special qualities for special 
use.Proper land survey progrrammes can play a dominant role in the establishment of 
optimum farming system.Therfore,a detailed soil survey at micro level is necessary all over 
the country. A land capability map is a special tool for the country agricultural planning.This 
can be done by exaimining the soil depth, texture, permeability, available moisture capacity, 
inherent fertility, organic matter content and other characteristics that effect the 
use,management and treatment of agricultural land both in quality and 
quantity.However,soils suffers due to climatic reasons as salinity,alkalinity and deficiency of  
biological nutrients are the characteristic of sandy soils
28
. 
 In Afghanistan, soil fertility is being degraded by poor agricultural practices; grazing 
patterns have changed as conflict, land claims and drought have affected traditional grazing 
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patterns; and irrigation systems are being affected by silting and flooding. barren land 
(deserts, cliffs, etc.) occupies a third of the total land area, whereas the amount of 
agricultural land under cultivation and pasture has dropped in the last two or three decades 
either through bandonment (due to lack of water availability and damage to irrigation 
systems) or degradation (due to soil erosion, salinization,reduced soil fertility). 
National soil maping has only been done at a very small scale.Detailed work was 
limited to alluvial valley- little is known of upland siols, including the rainfed wheat-lands 
of the north. Much of the hilly land and some of the deserts are rock and gravel.The Central 
highlands have desert steppe or meadow- steppe soils.The Northern Plains have extremely 
rich,fertile loess soils.The southern Plateau has infertile desert soils except in places along 
rivers where alluvium has accumulated.Arable soils are generally of high pH. Nitrogen is the 
main limiting nutrient in crop production, phosphorusnis often lacking, response to 
potassium is rare. The soils in Afghanistan ranges from the northern plains having extremely 
rich, fertile, loess like soils, while the south western part of the southern plateau has infertile 
desert soils with a high sand content (mean sand content 49%) except along the rivers in the 
south west, where alluvial deposits can be found providing the necessary nutrients for 
agricultural production, these deposits are linked to the constant erosion processes occurring 
in the steeplands.
29
 
 
Technological Factors 
Technological aspects are one of the more important forces, which alter the structure of 
agriculture production process. The physical and value productivity can change under the 
constraint flow of innovation in agriculture. Each specific innovation calls for re-adjustment 
of resources within the form while technical change in the aggregate calls for charges in 
total amount of resources employed in agriculture in relative to other industries.The nature 
and consequence of technical improvement is an important era in the production 
economics.
30
 
Now the basic purpose of the study of technology is to measure the agricultural efficiency, 
created by innovation of technology at various levels. Of course it is a matter of debate 
whether the agricultural technologies in Afghanistan can be called ―backward.‖When 
campared to the practices of agricultural techniques in developed countries, and the level of 
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sophistication inputs used there, it may be considered ―backward‖in Afghanistan. However, 
given the conditions in Afghannistan a mountainous country, scattered croplands, low 
rainfall, cropping pattern(viz- a focus on horticulture), and especially the level of 
environment pollution the modern practices of agriculture makes; the traditional agricultural 
techniques in Afghanistan can be considered as both adequate and compitable.The karez 
irrigation system, the traditional underground water channel system, is one of the best 
irrigation systems developed to suit the indigenous conditions in Afghanistan’s 
highlands.There does not appear to be any need to promote the sophisticated drip irrigation 
which is extremely labour displacing and highly capital intensive.The probem, however , is 
that most of the indigenous techniques and traditional knowledge stopped evolving in 
Afghanistan over last 30 years of conflict and farmers of the present generation have 
inherited little to no memory of such knowledge and techniques.    
      Cultivation in Afghanistan is presently a mixture of ancient tradition and recent 
innovations. Nearly one half of the farmers use tractors for ploughing the land, but the 
harvest is done by hand, and several ancient systems are in use such as the karez irrigation 
systems, traditional implements such as wooden ploughs, or the practice of levelling the 
ploughed land with a heavy wooden board drawn by oxen (the mala).Threshing is also done 
by hand, but there is an ongoing process of rapid adoption of imported static threshers. Most 
farmers in the lowlands plough their land first with tractors (iron plough) and then make a 
second pass to level the land with a wooden plough pulled by animals. The second pass is 
much quicker as the land is already softened by the tractor/iron plough pass. If a harrow is 
available, farmers may also level their land with a tractor driven harrow. However, this case 
is not a majority. The seeds are generally broadcast by hand after levelling the land. After 
broadcasting the seeds, farmers would normally do another pass with the wooden plough 
and/or simply use the ―mala―to cover the seeds with soil. In more rare cases a harrow is 
used. Regarding the use of iron and wooden ploughs, some farmers use one or the other for 
land preparation, but many use the two i,e iron as well as wooden plough. In irrigated fields, 
use of the iron plough is more frequent than in the rainfed. Also in irrigated fields the use of 
the two ploughs is more frequent than in the rain-fed. However, it is evident that the use of 
wooden ploughs is more widespread. After sowing irrigated fields receive one or two passes, 
and some receive even three. In rain-fed fields, most cases receive only one pass after 
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planting. The implements used for irrigated fields are mainly the mala  and the wooden 
plough. The plough is usually passed after overcastting, to mix soil and seed. The mala is 
passed afterwards. The use of the plough after overcastting the seed obtains certainly the 
better results. The use of the harrow is quite in the minority.
31
 
 
Distribution of Tractors: Afghanistan 
Use of tractors had increased dramatically during war time whereas before the war, more 
than 90 percent of farmers used their own oxen for ploughing. In 1987 the proportion was 
down to only 43 percent of the farmers who remained in the country. In recent times, the 
land preparation operations in irrigated areas are executed, by and large using hired tractors. 
In 2003-2005 about 46% of farmers, controlling also 46% of the area with major crops, used 
a tractor for ploughing the land. The percentage of farms is nearly the same as the 
percentage of crop area because the use of tractors is diffused in all farm sizes. Otherwise, 
the percentage of land covered by tractors would have been much larger than the percentage 
of farms. The percentage of farms using tractors had been 39% the year before, indicating a 
clear tendency to increased use of mechanical power (Table 5.8). 
The percentage of farms using tractors was highest in the Helmand Valley zone, 
where more than 92% of farmers use it to plough 98% of the land. It was also very high in 
the Southern Mountains zone to which Kabul pertains with all the surrounding provinces. 
The diffusion of tractors is lowest in Badakhshan and the Central Mountains, and in the 
sloppier rain-fed fields, the main reason probably being the ragged nature of the 
terrain.Between the agricultural years 2001-2002 and 2002-2003, nearly one hundred 
thousand farmers adopted the tractor, whilst only a small minority abandoned its use, as 
shown in Table 20 below. More precisely, about 12,000 farmers ceased to use tractor this 
year, whilst nearly 89,000 started using it. There are still 567,000 farmers, slightly more than 
half, who have not used mechanical power for ploughing in either of this years.
32
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Table 5.7 
Changes in use of tractors for land preparation, 2001-2002 and 2002-2003 
Number of farms 
 Farms using tractor 2001-2002 
No Yes Total 
Using tractor2003-05 No 567,020  12,083 579,103 
Yes 89,310  397,110 486,420 
Total 656,330  409,193 1,065,523 
        Source:     Food, Agriculture and Animal Husbandry (FAAHM) 
                                                                                                                                                                                           
 
The strong presence of tractors, and their increase, has been possibly prompted by a large 
decrease in the number of oxen due to the prolonged drought. The existence of significant 
sources of income for many farmers in the poppy sector (clearly in Helmand) is also a factor 
influencing an increase of investment in tractors. In addition to or instead of tractors, many 
farmers used draught animals to plough the land, overwhelmingly cattle (cows and oxen) 
plus a limited number using donkeys, mules and horses. Farmers do not necessarily use only 
one source of farm power: many use both, as shown in Table 5.8. After ploughing with 
tractor, a pass of other implements with oxen is quite frequent. 
Table 5.8 
Use of tractors and draught animals in 2001-2002 
Number of farms involved 
           Used draught animals  
Total No Yes 
Used tractor Total 1,065,523  420,875 644,648 
No 656,330  103,585 552,745 
Yes 409,193  317,290 91,903 
 
 Source:   Food, Agriculture and Animal Husbandry (FAAHM) 
                                    Sources of Variation in Growth of Agricultural Productivity                                                                                                                                                                                                                                                                                                                                                                                                                                     
 
    Irrigation Potential and Levels of Agricultural Development in Afghanistan     230 
 
 
Table 5.9 
Use of tractors and draught animals in 2001-2002 
Area with crops (Ha) 
           Used draught animals  
Total No Yes 
Used tractor Total 3,444,276  1,249,429 2,194,847 
No 1,835,823  155,396 1,680,427 
Yes 1,608,453  1,094,033 514,420 
                          Source:     Food, Agriculture and Animal Husbandry (FAAHM) 
The use of tractors in 2001-02 by more than 400,000 farmers, to plough more than 1.6 
million hectares of land, necessitates indeed a large number of tractors, further increased in 
2002-03 by an even wider diffusion of the machines.Prices for renting a tractor or for 
renting a pair of oxen,  the price of rented oxen per unit of land follows the cost of renting a 
tractor, the latter being in turn determined by the investment involved in the machine plus 
the cost of fuel, both tradable goods whose price can be considered as exogenously 
determined. In most regions, the cost per unit of area (the cost of ploughing a hectare) by 
oxen or tractor tend to coincide. This is due to the price of oxen having gone up to follow 
the rental cost of tractors.  The tractor is more efficient for ploughing the land, but perhaps 
becomes more expensive for lighter operations such as passing the mala or the wooden 
plough for top soil levelling before and after planning. Oxen are also less damaging to the 
soil structure.
33
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Table 5.10 
Use of tractor for ploughing land in two agricultural years 
Farms 
 
 
Source: Computed on the basis of data available on   Hector Maletta - Raphy Favre, Agriculture And 
Food Production In Post -War Afghanistan, 2007. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Total Use of tractor in 2001/02 Use of tractor in 2003/05 
 
No Yes No Yes 
Total 1,065,523 656,330 409,193 579,103 486,420 
Agro-eclogical zone      
Badakshan mountains 35,346 35,163 183 34,247 1,009 
Central mountains 167,168 146,188 20,981 129,944 37,224 
Eastern mountains 177,322 110,483 66,839 101,006 76,316 
Southern mountains 79,426 24,807 54,620 18,911 60,515 
Northern mountains 281,308 186,759 94,549 159,226 122,082 
Turkistan plains 74,857 33,817 41,039 31,295 43,561 
Heart-Farah lowlands 146,759 94,195 52,564 85,785 60,974 
Helmand River valley 103,338 24,918 78,419 18,689 84,649 
Region      
North 177,764 122,810 54,954 107,530 70,235 
Northeast 164,134 95,526 68,609 79,575 84,559 
West 196,371 131,599 64,772 123,448 72,923 
West central 75,463 75,124 338 69,710 5,573 
Central 104,796 82,749 22,047 74,944 29,852 
South 72,871 40,806 32,066 38,915 33,957 
East 127,941 64,345 63,596 57,611 70,330 
Southwest 146,183 43,372 102,811 27,371 118,812 
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Table 5.11 
Percent of farms 
 
 
Source:  Computed on the basi of data available on Hector Maletta - Raphy Favre, Agriculture And Food 
Production In Post -War Afghanistan, 2007. 
 
From Table 5.10, It has been observed that total number of farms in Afghanistan are 
1,065,523. About 409,193 numbers of farms are used for ploughing in 2001/02. About 
656,330 number of farms  are not used for ploughing due to number of reasons.While as in 
2003/05, the number of farms are increasing for ploughing as compared to 2001/02.The 
number of farms in which  tractors used for ploughing are 579,103 in 2003/05.The high 
concentration of farms where  tractors are used for ploughing  in west region i,e 
196,371,while as low concentration of farms in which  tractors used for ploughing  are 
recorded in south region i,e 72,871. Afghanistan is divided into eight agro-ecological zones, 
among these the high percentage of farms where tractors are used for ploughing in southern 
 Total Use of tractor in 2001/02 Use of tractor in 2003/05 
 
No Yes No Yes 
Total 100.00% 61.60% 38.40% 54.30 45.70 
Agro-eclogical zone 100.00%     
Badakshan mountains 100.00% 99.50% 0.50% 96.90% 3.10% 
Central mountains 100.00% 87.40% 12.60% 77.70% 22.30% 
Eastern mountains 100.00% 62.30% 37.70% 57.00% 43.00% 
Southern mountains 100.00% 31.20% 68.80% 23.80% 76.20% 
Northern mountains 100.00% 66.40% 33.60% 56.60% 43.40% 
Turkistan plains 100.00% 45.20% 54.80% 41.80% 58.20% 
Heart-Farah lowlands 100.00% 64.20% 35.80% 58.50% 41.50% 
Helmand River valley 100.00% 24.10% 75.90% 18.10% 81.90% 
Region      
North 100.00% 69.10% 30.90% 60.50% 39.50% 
Northeast 100.00% 58.20% 41.80% 48.50% 51.50% 
West 100.00% 67.00% 33.00% 62.90% 37.10% 
West central 100.00% 99.60% 0.40% 92.40% 7.60% 
Central 100.00% 79.00% 21.00% 71.50% 28.50% 
South 100.00% 56.00% 44.00% 53.40% 46.60% 
East 100.00% 50.30% 49.70% 45.00% 55.00% 
Southwest 100.00% 29.70% 70.30% 18.70% 81.30% 
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mountains i,e 76.20%. While as low concentration of farms under tractor in Badakhan 
Mountains i,e 0.5 % in 2001/02, but in 2003/05 increased to 3.10%.From table 5.10 and 
table 5.11,we have observed that high concentaion of farms in Afghanistan are not ploughed 
by tractors. 
Fertilizer 
The use of fertiliser has become almost universal, at least for irrigated cereals. Table 5.12, 
shows the extent of fertiliser used for irrigated wheat in 2001-2003. About 78% of all farms 
with irrigated wheat reported to have applied fertiliser to that crop.Practically all those that 
used fertiliser used both urea and DAP (the latter in autumn and urea in spring).(table 5.12) 
 
Table 5.12 
Farms planting irrigated wheat and applying fertilizer, 2001-03. 
 
 
Source: Computed on the basis of data available on FAO/ Hector Maletta - Raphy Favre, Agriculture And Food 
Production In Post -War Afghanistan, 2007. 
 
 
 Total 
Farms 
Farms with 
irrigated 
wheat 
Farms using fertilizer for irrigated wheat 
Total  Urea DAP Others 
Total 1,065,523  848,795 673,118 624,180 611,809 8,050 
Agro-eclogical zone       
Badakshan mountains 35,346  25,090 24,541 24,541 24,174 0 
Central mountains 167,168  129,268 83,584 81,215 81,554 0 
Eastern mountains 177,322  156,622 145,648 137,418 135,423 1,025 
Southern mountains 79,426  65,744 54,620 52,061 50,170 290 
Northern mountains 281,308  173,772 148,576 138,446 123,640 4,616 
Turkistan plains 74,857  62,476 20,864 19,717 18,112 132 
Heart-Farah lowlands 146,759  138,349 108,072 94,195 93,354 1,564 
Helmand River valley 103,338  97,475 87,214 76,587 85,382 424 
Region       
North 177,764  104,298 58,233 52,411 41,310 1938 
Northeast 164,134 12 129,507 117,565 116,786 109,552 0 
West 196,371  165,882 126,254 107,702 108,419 4,373 
West central 75,463  58,881 19,627 19,627 19,289 0 
Central 104,796  95,595 82,998 81,881 71,667 145 
South 72,871  44,494 37,819 37,374 36,364 0 
East 127,941  116,219 112,229 103,999 108,987 1,025 
Southwest 146,183  133,919 118,392 104,400 116,222 569 
                                    Sources of Variation in Growth of Agricultural Productivity                                                                                                                                                                                                                                                                                                                                                                                                                                     
 
    Irrigation Potential and Levels of Agricultural Development in Afghanistan     234 
 
Fertiliser is not quite effective on rain-fed wheat, but even so it has been found applied in a 
number of cases (representing however only 1.5% of all farms with rain-fed wheat, a rather 
negligible number). The doses applied in 2001-2002 were in general quite high. The national 
average was 179 Kg per fertilised hectare of irrigated wheat. The highest average rates were 
observed in the Central Mountains (255 kg/Ha) and the Eastern Mountains and Foothills 
(246 kg/Ha). In terms of regions, the Kabul or Central region was the one 36 with the 
highest rate (346 kg/Ha). Far below was the Helmand River basin (mostly Helmand and 
Kandahar) with only 64 kg/Ha), possibly because of fertiliser access constraints in the 
autumn of 2001 where the war was raging in that region, and lack of water in the karez and 
spring irrigated parts of that zone.However, fertiliser rates may be quite higher than the 
average, reaching beyond 500 kg/Ha in some cases, whilst on the other side one quarter of 
the fertilised wheat area receives less than 50 kg/Ha. DAP rates may equal the seed rate, and 
each urea application may also be up to the same size of the seed rate, totalling easily more 
than 300 kg/Ha in many cases.Common practices for fertiliser application in irrigated crops 
are as follows: 
 One application of DAP at planting time  
 One or two applications of urea in spring, to support the growth and at the 
heading period. However, even if the total rate applied is relatively high, and two spring 
applications are done, at the end of the growing stage some shortage of nitrogen is visible in 
many irrigated wheat fields, due to the spacing between the applications.
34 
 
Table 5.13  
Irrigated land area (hectares) 
 
 
 
Use of fertiliser in 2002-03 
Total No Yes 
Use of fertiliser in 2001/02    
 Total 3,048,801  751,567 2,297,234 
 No 907,257  659,962 247,294 
 Yes 2,141,544  91,605 2,049,939 
    
 Source:   Hector Maletta - Raphy Favre, Agriculture And Food Production In Post -War Afghanistan, 2003                    
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Ten percent of those who are (or would be) users in 2002-03 had not used fertiliser the year 
before. Secondly, among old users, those intending to augment the quantity used are more 
numerous than those intending to reduce it. Some 211,000 farmers plan to increase their use 
of fertiliser, while only some 53,000 intended to reduce it. . Since the season looked 
increasingly better as the year progressed,it is likely that these rather cautious intentions 
were surpassed by decisions taken later, and therefore the increase in the use of fertiliser 
(both in number of users and quantities applied) may have been more pronounced than 
suggested by this table. Indeed the yields observed in 2003 suggest heavy use and 
widespread of fertilizer along with improved seeds and increased supply of water. The 
changes occured as some farmers start using fertiliser while others cease to use it. 
A significant number of new users of fertiliser were detected, i.e. farmers who had 
not used fertiliser in 2001-02 but would use it in 2002-03. But some farmers, certainly, did 
the opposite change, stopping using fertiliser. The total number of farmers using fertiliser 
would grow from 676,856 to 705,486, a net increase of about 5%, resulting from 72,688 
new users, minus 36,755 dropouts (farmers who did use fertiliser in 2001-02 but were not 
using it, or planning not to use it, in 2002-03). The 72,688 new users involve 247,294 
hectares of irrigated land and 85,299 hectares of irrigated wheat in 2002-03. These acreages 
represent respectively8.1% of irrigated land and 6.6% of the area with irrigated wheat. The 
shift towards using fertiliser occurs preferably among smaller farmers, because the 
percentage of farmers affected is larger than the percentage of land or crop. The shift 
involves fertilisation of other crops besides wheat, since the percentage of irrigated land 
involved is larger than the percentage of irrigated wheat area.  
Table 5.14 
 Fertilizer in Relation to Yield Level 
 
Years The Total Use of 
Fertilizer 
(000MT) 
Rank(R1) Yield 
(Kg/Ha) 
Rank (R2) D d
2 
  
1985 72 20 1314 10 10 100 
1986 67 19 1361 15 4 16 
1987 78 21 1333 14 7 49 
1988 56 17 1362 16 1 1 
1989 57 18 1320 11 7 49 
1990 45 15 1332 13 2 4 
1991 51 16 1161 8 8 16 
1992 43 14 1105 3 11 121 
1993 42 13 1155 4 9 81 
1994 40 12 1179 9 3 9 
                                    Sources of Variation in Growth of Agricultural Productivity                                                                                                                                                                                                                                                                                                                                                                                                                                     
 
    Irrigation Potential and Levels of Agricultural Development in Afghanistan     236 
 
1995 14 8.5 1156 6 3.5 6.25 
1996 10 6 1156 6 0 0 
1997 5 2 1388 6 -4 16 
1998 5 2 1388 17.5 -15.5 240.25 
1999 6 4.5 795 17.5 -13 169 
2000 6 4.5 984 1 3.5 12.25 
2001 5 2 1669 2 0 0 
2002 19 11 1326 21 -10 100 
2003 12 7 1497 12 -5 25 
2004 15 10 1411 20 -10 100 
2005 14 8.5  19 -10.5 110.25 
      ∑d2 = 1273 
Source: Computed and compiled on the basis of data available on Statistical Year Book For Asia and The Pacific 
(2009) 
Ƿ =       1   -             6∑d2 
                                   -----------------------------  
                         n (n2 – 1) 
Where d is the difference between the pair of ranks of the same individual in the two 
characteristics and n is the number of pairs. 
 
 =   1     -      6 x 1273 
                     -----------               
                      21(21
2
 -1)  
=                              
                                9240 – 7638 
                               ----------------- =    0.17 
                                   9240 
 The table 5.20, reveals the relationship between the yield kg per hectare and the fertilizer 
used. It is seen that according to spearmans Rank Correlation the ranking value of 0.17 
percent shows that there exists a low positive relationship between the yield obtained and 
the fertilizers used. It is seen from the table 5.22, with increase in fertilizer the yield per 
hectare has also shown in increasing trend. From 1985-1990 the fertilizer increase has also 
resulted in the increase in production.Some of the periods like (2002,2003,2004,and 2005) 
have shown high yield kg/ha i,e 1669, 1226, 1497 and 1411 respectively, inspite of low 
fertilizers used in those periods the positive relationship of yield kg per hectare and fertilizer 
consumption in the country in different periods reveals that there are chances for increasing 
the production of the country by making use of fertilizers in large scale.The fertilizer 
constitutes one of the important variable govering the production of the country in a large 
scale.  
                                    Sources of Variation in Growth of Agricultural Productivity                                                                                                                                                                                                                                                                                                                                                                                                                                     
 
    Irrigation Potential and Levels of Agricultural Development in Afghanistan     237 
 
Lack of irrigation facility 
Irrigation is one of the important factors which are responsible in crop production variation 
in Afghanistan. Irrigation farming is practiced in those areas where the annual precipitation 
is either highly seasonal or periodic or inadequate for crops to be raised.The extension of 
irrigation land is of vital importance in a country like Afghanistan, where large potentially 
fertile areas yield little because rainfall is inadequate and where nearly all of the cultivated 
areas produce meager summer crops because no rainfall  from spring to autumm.
35
 It has 
become even more imperative with the shrinkage in the areas of good rainfed land, which 
can still be brought under cultivation.Thus irrigation is the principal means for expanding 
the cultivated area, increasing and stablising yield and diversifying agricultural production 
by developing summer crop cultivation. 
     At present about 3199.070 thousand hectares of land under irrigation, irrigated by 
different sources like rivers and streams, springs, karez and arhad wells. The hihest irrigated 
area was found in Balkh province of the total provinces of Afghanistan. While as lowest 
irrigated area was found in Nuristan province. Irrigated area by water resources in 
Afghanistan ,2,348,000 hectares of land is irrigated by rivers and streams i,e 86% of total 
irrigated area, while as 187,000 hectares  irrigated by springs (7%), 168,000 hectares 
irrigated by karez (6%) and 12,000hectares irrigated by wells (<1 %). Of a total 3.05 million 
hectares under irrigation schemes, only 1.73 million (some 57%) were cultivated in 2001-
2002. The rest remained uncultivated for various reasons. In turn about 25% of the irrigated 
land actually cultivated yielded two crops in that agricultural year, while the majority (75%) 
yielded only one. This means that total irrigated crop area was 2,171,543 hectares, over 
1,731,784 hectares of irrigated land, with an intensity of cultivation of 125% relative to 
irrigated land actually used for cultivation, or 71% relative to total irrigated land. 
  Afghanistan has five major river basins - Hari Rod-Murghab, Helmand, Kabul 
(Indus), Northern and Amu Darya - as well as five non-drainage areas.While the catchments 
of the other four basins originate entirely within the country, the Amu Darya is part of a 
larger transboundary catchment, which includes areas within neighbouring Uzbekistan and 
Tajikistan. The five basins are summarised in Table 1. The westward-draining Helmand and 
Hari Rod-Murghab river basins, while comprising more than half of the area of Afghanistan, 
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account for only 15 percent of mean annual volume. Conversely, the Amu Darya basin 
makes up only 14 percent of total area but contributes 57 percent of annual volume due to 
the high catchment elevation and resulting perennial flow in tributary rivers.There is, 
however, sustained subsurface flow that is harvested through a temporary canal or diversion 
bund, which is locally called jar. 
The intensity of irrigation in the provinces of Farah, Khandahar and Paktia is higher 
than the remaining provinces of Afghanistan as shown in above table 4.22, whereas, the 
other provinces such as Ghazni, Herat, and Samangan recorded high intensity of irrigation. 
On the other hand, low and moderate intensity of irrigation was found in the remaining 
provinces of Afghanistan.(Table 4.22)The low intensity of irrigation rate indicates that these 
provinces have highly utilized water for irrigation purposes. Provinces have high and very 
high intensity of irrigation has wide range of irrigation potential. These provinces are not 
having such techniques to utilize the water resources upto mark. The gross irrigated area 
about 33,49,895.50 hactares, while as net irrigated area about 2629,857.80 hectares in 
2009.On the other hand 720037.70 hectares of land is not irrigated in 2009, due to lack of 
irrigation facility.(Table 4.22) 
           The FAO study of 2002-2003 (FAOb) Shows a decline of 66% of water flow in 
canals.This has caused a reduction by 58% of the irrigated land area. Main reasons for the 
reduction in irrigation schemes are as follows: 
a) Severity of the drought and reduction of water in the main sources. 
b) Effect of war and improper operation and maintenance of canals (siltation in canals, 
damaged regulating systems in the canals etc, including improper irrigation water 
management which causes low water use efficiency). 
c) Lack of sound irrigation structures (mainly 90% of irrigation systems in the country 
are the traditional schemes; and additionally water conservation appropriate 
technologies are not yet introduced widely).
36
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Table 5.15 
The available discharge in canals in 2003, the percentage of decline and the 
command area and its percentage of decline for surface water 
River basins Accumulated 
discharge in 2003 
(m3/sec) 
% decline of 
discharge 
Command Area 
in 2003(ha) 
% decline of 
irrigated area 
Kabul river basin 400 72 % 328,434 48% 
Helmand river basisn 758 62% 734,088 61% 
Harirud-Murghab river basin 92 69% 68,148 67% 
Northern river basin 192 69% 241,891 61% 
Amu Darya river basin 397 60% 266,425 49% 
Total all basins 1839 66% 1,638,986 58% 
Source: Computed and Compiled on the basis of data available on  FAO-2003/Shobair S.S;1997, 
Mannual on water harvesting, FAO, Afghanistan. 
 National water security for national food security: for fulfilling the timely demands of 
agricultural and other water consumers, construction of small and medium size storage 
reservoirs, and completion of all reservoirs under construction in the country including 
rehabilitation of existing schemes in all regions is highly necessary.Watershed management 
is highly essential for appropriate water utilization and enhancement of agricultural 
production. Improvement of the on-farm and out- farm water management through 
rehablitation and modernization of existing irrigation schemes is highly essential for friendly 
water source utilization and achieving maximum efficiency.
37 
Table 5.16 
Farms with  
some land left uncultivated in 2001-2003: Reasons for not cultivating farms 
  Why some land was left uncultivated 
 Farms 
affected 
Lack of 
water 
Lack of 
seed 
Lack of 
labour 
Lack of 
animal 
power 
Land 
on 
fallow 
Farmer 
absent 
Soil 
salinity 
 
Unexlpained 
 
Total 522,606 452,961 152,705 31,848 3,018 2,647 364 1,557 18,780 
Region          
North 72,881 54,911 38,405 5,571   115  2,537 
Northeast 65,583 46,842 44,516 7,256     1,329 
West 114,382 102,237 44,527 14,076 3,018    3,723 
West 
central 
26,057 23,011 6,091 1,015     677 
Central 45,145 41,694 6,195 1,233   249  1,443 
South 68,514 65,715 6,573 783    1,557 1,344 
East 36,412 31,923 1,746 998  998   2,743 
Southwest 93,630 86,629 4,652 916  1,649   4,985 
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Source:Computed and Compiled on the basis of data available on MAIL/FAAH/ FAO-2007. 
Table 5.17 
Percent of farms 
Source:Computed and Compiled on the basis of data available on MAIL/FAAH/ FAO-2007. 
 
Table 5.18 
Relationship between irrigated area (000ha) and irrigated wheat production 
(000MT) 
   Why some land was left uncultivated 
 Farms 
affected 
 
Total 
affected 
Lack of 
water 
Lack of 
seed 
Lack of 
labour 
Lack of 
animal 
power 
Land on 
fallow 
Farmer 
absent 
Soil salinity  
Unexlpained 
 
Total 49.0 % 100.0 % 86.7% 29.2% 6.1% 0.6% 0.5% 0.1% 0.3% 3.6% 
Region  100.0 %         
North 41.0% 100.0 % 75.3% 52.7% 7.6% ---- ----- 0.2% --- 3.5% 
Northeast 40.0% 100.0 % 71.4 67.9% 11.1% ---- ----- ----- ---- 2.0% 
West 58.2% 100.0 % 89.4% 38.9% 12.3% 2.6% ---- ---- ---- 3.3% 
West 
Central 
4.5% 100.0 % 88.3% 23.4% 3.9% --- ---- ---- ---- 2.6% 
Central 43.1% 100.0 % 92.4% 13.7% 2.7% ---- ---- 0.6% ---- 3.2% 
South 94.0% 100.0 % 95.9% 9.6% 1.1% ---- ---- ----- 2.3 2.0 
East 28.5% 100.0 % 87.7% 4.8% 2.7% ---- 2.7 ---- ---- 7.5 
Southwest 64.0% 100.0 % 92.5% 5.0 1.0 ---- 1.8 --- ---- 5.3 
           
Provinces Irrigated 
area 
(000ha) 
Rank 
(R1) 
Irrigated 
wheat 
production 
(000MT) 
Rank 
(R2) 
d =R1-R2 d
2
 
Faryab 147.613 23 89 20 3 9 
Juzjan 285.928 32 109 23 9 81 
Sar-i-pul 48.667 10 68 15.5 5.5 30.25 
Balkh 193.914 25 251 32 7 49 
Samangan 47.159 9 31 3 6 36 
Baghlan 108.930 20 123 25 5 25 
Kunduz 152.029 24 246 31 7 49 
Takhar 80.866 17.5 150 26 8.5 72.25 
Badakhshan 43.292 7 50 10 3 9 
Heart 242.794 30 225 30 0 0 
Farah 226.903 27 64 14 13 26 
Badghis 51.463 12 68 15.5 3.5 12.25 
Ghor 120.739 22 70 18 4 16 
Bamyan 58.937 14 34 4 10 100 
Kabul 57.114 13 81 19 6 36 
Parwan 49.715 11 94 22 11 121 
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Source: Computed and Compiled on the basis of data available on  FAO production Year Book-2009./ Ministry of 
Agriculture, Irrigation and Livestock of Afghanistan -2010. 
Ƿ = 1   -         6∑d2 
                                  --------------------- 
                      n (n2 – 1) 
= 1      –         6 x 1645.50                 9872                   9872 
                       --------------------    =     --------------   =   ----------------- =   0.33 
                       32(322 – 1)                32(1023)             32736                    
 
               
It is a well known fact that with the development of irrigation facilities the agricultural 
production has also increased. So it was thought worthwhile to see the correlation between 
total irrigated area and irrigated wheat production provincewise. A perusal of table 5.24, 
shows that the correlation co-efficient between total irrigated area and irrigated wheat 
production is 0.32. We have observed from the correlation value 0.32, that there is positive 
correlation between these two variables. It is seen from the table 5.24 that irrigated area in 
Nuristan province is 5.762 thousand hectares, while as wheat production is 13 thousand 
metric tons. On the other hand irrigated area in Balkh province is 193.914 thousand hectares, 
while as wheat production is 251 000 MT. There is a direct relationship between the total 
irrigated area and irrigated wheat production. It can be seen that there is high sensitivities 
between the irrigated area and wheat production in Afghanistan. Extension of irrigated land 
is vital importance for improving or enhancement of crop production in Afghanistan. 
Kapisa 40.647 6 40 6 0 0 
Logar 37.106 5 69 17 12 144 
Wardak 79.385 16 93 21 5 25 
Paktiya 68.745 15 53 11.5 3.5 12.25 
Paktika 227.324 28 49 9 19 361 
Khost 34.971 4 43 7 3 9 
Ghazni 210.098 26 180 27 1 1 
Nangarhar 100.010 19 206 29 10 100 
Laghman 26.837 3 53 11.5 8.5 72.25 
Kunarha 20.276 2 39 5 3 9 
Nooristan 5.762 1 13 1 0 0 
Khandahar 271.430 31 118 24 7 49 
Helmand 231.219 29 193 28 1 1 
Zabul 80.866 17.5 44 8 9.5 90.25 
Nimroz 44.255 8 29 2 6 36 
Uruzgan 113.754 21 63 13 8 64 
      ∑d2=1645.50 
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Irrigated agriculture is the mainstay of food security and income for the majority of the rural 
population in Afghanistan. It accounts for more than half of the country’s GDP, 70 percent 
of total crop production, and provides a reliable and sustainable production base for many 
rural communities.
2
 It is estimated that approximately 42 percent of the 7.7 million hectares 
(ha) of cultivable land receives some form of irrigation. There is potential to improve 
productivity in existing irrigated areas as well as to increase the amount of land receiving 
irrigation where water resources are sufficient. 
  In the current circumstances, a rapid increase in production from the same or 
declining cultivated area cannot be achieved through the existing practices. The level of 
disguised unemployment in a subsistence economy like Afghanistan needs to be rectified by 
providing employment in other sectors, not by forcing the agricultural sector to remain at 
subsistence level for ever. The argument here is not introduction of modern technology, 
chemical fertilizers and labour displacing practices like rapid mechanization. What the 
economy in general and the agriculture sector in Afghanistan in particular need is a 
sustainable and evolving indigenous agricultural development. In order to achieve crop 
protection and to induce production quickly, it is necessary that some sort of improvement 
or change be brought in the existing practice in Afghan agriculture. More importantly, the 
nature of such change should be developed indigenously. The government of Afghanistan 
gives top most priority to develop the existing knowledge in agriculture by focusing on the 
educational system in the country and undertaking massive research on different agro-
aspects at tertiary level. 
 
Institutional factors 
In order to foster the economic development of any country, institutional factors are playing 
a major role. A broadly based fundamental transformation in social-cultural and political 
mllieu will lead to the improvement of the condition of the small farmers, which would 
ultimately help in the over all economic development. Emphasing the significance of 
mechanical inputs social scientists proclaim that, ―it is input of inputs‖. The terrain, adaphic 
and climatic conditions determine actual use of mechanical power. Even in physically 
suitable areas, adoption of new and improved techniques, tools and practices called 
innovations, depend upon many things such as utility, cost compatibility, complexity, 
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communicability and divisibility. Most of these characteristics are not the inherent 
characteristics of the innovation itself, but the reflection of perception of farmers. There are 
large numbers of variables related to the farmer’s adoption behavior. These characteristics 
are grouped as personal, situational and social characteristics.These traits of adoptions are 
associated with the behavior and innovativeness of the farmers, out of these tenure and size 
of land holding and cost structure functions as cornerstone. It is because most of other 
social, cultural and economic characteristics are closely associated. They play a major role 
in technological change and adoption of agricultural innovations. The value orientation and 
behavioural pattern of the village people belonging to castes are more progressive than 
middle and low caste people of society. As a result they are more progresssive and adoptive. 
With these perspective socio-cultural factors envisages to present ownership of land and 
rent, size of holding, the comparative picture of the adoption of mechanical technology by 
farmers of different communities in general and by farmers of scheduled tribes in 
particular
38
. 
However institutional obstacles still exist, which have effectively milliated 
participate in the planning and implementation of development significant activates. In 
Afghanistan formal institutions, and their infrastructure and staff have ceased to asist during 
the extentded 23 years of conflict and lack of an effective government agricultural and seed 
infrastructure were among those that disappeared or ceased to function. 
Size of Land holding 
There is a relationship between farm size and use of irrigation facilities. There are marked 
differences in the economic and social status of the farmers. It has been observed that 
marginal and small farmers due to their social and economic backwardness cannot get 
benefits provided to them from the government. They generally belong to the economically 
under-privileged section of society and do not have access to credit, technical backward, 
uneducated, and have lack of skills to produce a sound production of agriculture. Generally, 
they do not have their own irrigation facilities. The lopsided structure of land holding is the 
primary cause of low agricultural productivity. Their uneconomic holding does not provide 
them enough return to reinvest for better seeds, fertilizers and tubewells due to their social 
backwardness, they do not have acess to credit and other facilities extended from 
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government agencies. On the other hand, medium and large farmers being influential and 
economically better off, use every facility. They have better wealth position, greater capacity 
to invest their own resources, greater capacity to take risk, better acess to information and 
improved capabilities in terms of education and skills.
39
 
Most of the farms in Afghanistan are very small as shown at Fig.5.11 and 5.12, only 
a small fraction of the farms (16%) have an area over 10 hectares of arable land, either 
irrigated or rain-fed. About 69% of the farms have an area below 5 hectares. However, even 
if large latifundia are not common in Afghanistan, there is a significant concentration of land 
in the larger farm-size groups. A mere 6.5% of farms, with area over 20 hectares of arable 
land, concentrate about 33% of the irrigated land and 50% of the rain-fed, as shown in 
Tables 5.28 and 5.29. In total, three quarters of all farmers, with total holdings below 5 
hectares, control only 13% of the land (19% of the irrigated, and 8.7% of the rain-fed). 
Average arable land per farm is 6 Ha. The largest category, over 50 hectare of arable land 
has an average of 69 hectare per farm. Farms with irrigated land manage an average of 3.24 
hectare under irrigation, while farms with rain-fed land control (on average) 7.36 hectare of 
rain-fed land. However, a large majority of farmers have quite small farms. The typical or 
average farmer with less than 5 hectares of arable land controls 1.14 hectares of irrigated 
land and 0.5 hectares of rain-fed land, of which only a portion can be cultivated at any given 
time. This land area is not enough to feed a family of 11 people, and this situation afflicts 
more than 730,000 farms, nearly 70% of all farms. 
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Table 5.19 
Farms with irrigated and rainfed land by farm sizes 
Number of farms 
 
Source : Computed and Compiled on the basis of data available on MAIL/FAAH/FAO-2009. 
 
Number of farms by farm size in hectares of arable land 
 
Fig. 5.11 
Source: Computed on the basis of data given in table 5.27. 
 
 
 
 
 
 
1% 1%
4%
13%
17%
20%
26%
18%
Below 0.50 Ha 0.50 - 0.99 Ha 1.00 - 1.99 Ha 2.00 - 4.99 ha
5.00 - 9.99 Ha 10.0 - 19.9 Ha 20.0 - 49.9 Ha 50+ Ha
 Total farms Farms with irrigated 
land 
Farms with rainfed land 
 Farms Arable 
land (Ha) 
Farms Irrigated 
land (Ha) 
Farms Rainfed 
land (Ha) 
Total  1,063,269 6,536,971 944,561 3,048,801 444,169 3,488,170 
Farm Size       
Below 0.50 Ha 142,835 52,583 134,635 48,647 14,258 3,935 
0.50 -  0.99 Ha 122,445 84,384 114,137 72,580 25,130 11,803 
1.00 - 1.99 Ha 187,815 254,858 175,883 207,088 54,993 47,770 
2.00 - 4.99 ha 277,481 880,542 243,897 588,104 127,191 292,438 
5.00 - 9.99 Ha 158,770 1,087,828 130,446 553,714 97,055 534,114 
10.0 - 19.9 Ha 98,737 1,290,979 81,920 559,789 69,315 731,190 
20.0 - 49.9 Ha 58,760 1,695,166 50,578 574,148 44,581 1,121,018 
50+ Ha 16,426 1,190,632 13,065 444,731 11,646 745,901 
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Table 5.20  
    Farms with irrigated and rainfed land by farm sizes 
Percent of farms and percent of areas 
 
Source : Computed and Compiled on the basis of data available on MAIL/FAAH/FAO-2009. 
 
Arable land by Farm size in hectares 
 
 
Source: Computed on the basis of data given in table 5.28 
 
Fig. 5.12 
1% 1% 4%
13%
17%
20%
26%
18%
Below 0.50 Ha 0.50 - 0.99 Ha 1.00 - 1.99 Ha 2.00 - 4.99 ha
5.00 - 9.99 Ha 10.0 - 19.9 Ha 20.0 - 49.9 Ha 50+ Ha
 Total farms Farms with irrigated 
land 
Farms with rainfed land 
 Farms Arable 
land (Ha) 
Farms Irrigated 
land (Ha) 
Farms Rainfed land 
(Ha) 
Total  100.00 100.00 100.00 100.00 100.00 100.00 
Farm Size       
Below 0.50 Ha 13.43 0.80 14.25 1.60 3.21 0.11 
0.50 -  0.99 Ha 11.52 1.29 12.08 2.38 5.66 0.34 
1.00 - 1.99 Ha 17.66 3.90 18.62 6.79 12.38 1.37 
2.00 - 4.99 ha 26.10 13.47 25.82 19.29 28.64 8.38 
5.00 - 9.99 Ha 14.93 16.64 13.81 18.16 21.85 15.31 
10.0 - 19.9 Ha 9.29 19.75 8.67 18.36 15.61 20.96 
20.0 - 49.9 Ha 5.53 25.93 5.35 18.83 10.04 32.14 
50+ Ha 1.54 18.21 1.38 14.59 2.62 21.38 
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These land holdings should not be taken as indicating the amount of land that can be 
actually cultivated in a given year, especially as regards rain-fed land. Land without 
irrigation is normally used on a rotation pattern, cultivating only about a third or less even in 
a good year, and much less if a drought occurs. Besides, part of the land formally under 
irrigation may not be actually irrigated or planted, due to lack of irrigating facilities, water 
rights problems, or damaged infrastructure. 
 
Land Tenure and ownership 
Land ownership and land access rights in Afghanistan are very complex, and the long period 
of war and political instability has further complicated the land tenure system. A recent 
study of land rights in Afghanistan suggests that ―At any given time, a single farmer may be 
owner, tenant, sharecropper and mortgagor and may be in transition from one status to 
another with respect to one or more of his plots‖.40  
Data from the 1960s and 1970s suggest that sharecropping and not ownership is the 
dominant land tenure arrangement. A 1968 report from the Government of Afghanistan 
based on the 1967 ―Survey of Progress‖, according to which ―only 27% fully owned their 
land. Most were crop share tenants (47%), renters (8%) or partowner operators (17%)‖ 
(Cited in Alden Wily, 2003, p.85). Data from the late 1980s, however, depict a different 
situation. The 1988-89 Agricultural Survey showed that 18% of those who were farming 
owned no land at all, whilst sharecroppers and tenants (in either pure or mixed tenancy) 
made another 21% of farmers. Three decades of disruption may have profoundly affected 
land tenure, but probably most alleged land owners today do not have formal ownership 
title, and are legally just occupiers squatting on land not legally theirs. Long term occupancy 
may derive in formal ownership, though probably very few have actually obtained the title. 
The origin of the contrast between the views prevailing in the 1960s and 1970s on the one 
side, and the late 1980s on the other, has probably much to do with the collapse of the 
monarchy in 1973 and the establishment of a communist-led regime in 1978-92. Both 
processes encouraged widespread changes in land tenure, and profound transformations in 
rural class relations. The chaotic political scenarios of the 1990s under the mujaheddin and 
Taliban regimes did probably little to settle the issues or to restore pre-existing status quo. 
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Land under fixed rent or sharecropping arrangements was investigated, but other aspects of 
land tenure, such as mortgaging, were not.  
Table 5.21 
The landlords: Farmers who have rented irrigated or rainfed land to others, 
by farms size 
Source: United States Agency International Development-2010. 
 
 
Therefore it is reported about ownership, which may reflect only defacto occupancy, and 
does not imply legal title or absence of mortgages on the land. Farmers were asked how 
much land (if any) they have rented to others (undersharecropping or fixed-rent 
arrangements), and how much land (if any) they have taken from other under similar kinds 
of arrangements. As expected, the number of farmers that have rented land to others is lower 
than the number of farmers taking land from others. This is because (1) some landowners in 
the village rent land to several tenants; and (2) some tenants have rented land from people 
not in the village. 
Rented Land Balances 
 
 
 
 
 
 
 
 Irrigated Rainfed Total 
Total 27,867  7,402 33,525 
Farm Size    
Below 0.50 ha    
0.50-0.99 Ha    
1.00-1.99 Ha  4,029 260 4,288 
2.00-4.99 Ha  8,931 962 9,634 
5.00-9.99 Ha  5,310 894 6,204 
10.0-19.9 Ha  4,888 2,277 6,041 
20.0-49.9 Ha  1,214 1,299 2,513 
50+ Ha  550 0 550 
           Table 5.22                           Tenant farmers renting land from others (ha) 
Farm tenure of tenants Renting 
Irrigated 
Renting 
rain-fed 
Total 
Tenant 
Total 235,352  138,293 373,646 
Mixed tenure 163,935  113,154 277,089 
Tenancy only 71,418  25,140 96,557 
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Table 5.24 
Land tenure in Afghanistan 
A rough estimate of households involved in various land tenure situations 
(in thousand households) 
 
 
Source : Asian Development Bank (ADB) – 2009. 
 
 
 
 
 
 Irrigated 
Land  
Rainfed 
Land 
Total Only 
Irrigated 
Mixed 
land 
Only 
Rainfed 
A. Landowner farmers who 
till only their own land=B+C 
860  400 949 549 311 89 
B. Landowner farmers who 
do not rent land to others 
832  392 915 523 309 83 
C. Farmer landlords who 
rent land to others 
28  7 34 26 2 6 
D. Farmers who rent from 
other 
85  44 117 72 12 32 
E.1. Assuming one tenant 
per landlord 
121  47 150 103 18 28 
E.2. Assuming three tenants 
per landlord 
22  11 28 17 5 6 
F. Total farmers with mixed 
tenure (owner and tenant) 
59  41 90 49 9 31 
G. Landless tenant farmers 
represented in the sample 
26  4 27 23 3 1 
H. Landless tenant farmers 
not represented in the 
sample (c) 
64  10 67 57 7 2 
I. Total landless tenant 
farmers = G+H 
90  13 93 80 11 3 
J. Total tenants = F+I 149  54 183 129 20 34 
K. Total farmers 
represented in the sample 
945  444 1,066 621 323 121 
L. Total farmers = K+H 1,009  454 1,132 678 331 123 
M. Total landowners 
(farming themselves or not)       
M.1. Assuming one tenant 
per landlord 
981  446 1,098 652 329 117 
M.2. Assuming three tenants 
per landlord 
882  410 976 566 316 95 
(a) Farms can have irrigated and rain-fed land at the same time. A few farms have no information. Some rows do not 
add up exactly due to rounding. 
(b) It is not possible at the moment to determine the number of non-farmer landowners who rent land to farmers. Two estimates are given 
depending on the assumed average tenant/landlord ratio (which is not known). One tenant per landowner is the bare minimum and highly 
unlikely. Three tenants per landowner is more plausible. The real figure is likely to be in between these two hypotheses. 
(c) Estimated assuming that one quarter (25%) of the total rural ―non farmer‖ population were in fact landless tenants, 
renting land in an equal amount per tenant as found for those tenants represented in the sample. Most of them would 
be sharecroppers. The estimate that tenants mistakenly regarded as non-farmers are 25% of the non-farmer population is arbitrary, and given 
only for illustrative purposes. 
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Water Agreements in Afghanistan 
As part of an effort to help shape more effective internal cooperation towards stabilization 
organized in 2009, a series of policy dialogues, a large scale consultations, and private 
meetings to explore new policy options for shared management of water resources. As many 
in the participants meetings underscored there are few spaces in which to discuss Trans-
boundary water issues or manage conflicts to achive win-win outcomes. The lack of bilateral 
or multilateral treaties, memoranda of understanding, or dialogue forums between the 
regions and countries which has limited opportunities to build trust and cooperation.
44
 
There is no doubt that freshwater is crucial to the sustainable development of Afghanistan 
and the safety of its population. It is indispensable for irrigation for agricultural development 
in rural areas, home to more than 75% of Afghan people. The agricultural sector contributes 
about half of the gross domestic product or GDP (excluding the opium-based economy). 
Agriculture accounts for 95 percent of Afghanistans water consumption. Afghanistan has 
many water resources and its geography provides significant opportunities for their 
exploitation. Insufficient infrastructure and a lack of capacity, however, limit Afghanistan’s 
ability to store, properly manage and develop its water resources. Ninty percent of 
Afghanistans irrigation today is managed through traditional, community – based mirab 
schemes, which are independent of broader national or regional arrangements and limit in 
their efficiency.
45
 
Thirty years of war and unrest have dramatically diminished Afghanistan’s water 
infrastructure and decimated its human capacity in hydrology. Only 1.5 million hectares of 
agricultural land were irrigated in 2002 (an additional 30,000 ha have been rehabilated 
since), less than half the area irrigated in 1979. Irrigation schemes are less reliable than in 
the past heavily dependent on seasonal rain and snowfall. Afghanistan’s water resources 
have become unstable. The country needs new dams to increase storage capacity and 
improve irrigation efficiency to balance these seasonal shifts. Without substantial 
improvements in the development and management of Afghanistan’s water resources. 
Afghanistan will not reach its energy, agriculture, or rural and urban development goals. 
These goals are crucial elements of the Afghnaistans National Development Strategy 2008-
2013 (ANDS), the cornerstone of Afghanistan’s development policy. Therefore, under the 
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umbrella of economic and social develoemnt, water and irrigation features prominently as a 
separate area of focus in the ANDS.
46
 
The main surface water resources of Afghanistan are the Amu Darya, the Helmend 
River, the Kabul River, and the Harirud and Murghab rivers. Afghanistan shares these rivers 
with Iran, Pakistan, Kyrgzstan, Tajikistan, and Uzbekistan. Afghaistan has formulated 
plands for significant water infrastructure development on each river to mitigate floods and 
droughts and to fully exploit its irrigation and energy potential while crucial to afghanistans 
social and economic development, these plans will also affect trans-boundary water and as a 
result, relations with its neighbors.The importance of the water-intensive cotton industry in 
down-streams states in Central Asia increases the likelihood of cross border tensions. 
Regional cooperation on shared water resources appears increasingly necessary to ensure 
sustained development in Afghanistan and its neighboring countries and to maintain regional 
stability and security. 
Despite this need for regional cooperation, there are no formal dialogue processes or 
bilateral or multilateral agreements on water in the region (other than the Iran - Afghanistan 
treaty on the Helmend River). By closing this gap, countries in the region can create 
measurable improvements in millions of lives and help stabilize the regions economic and 
political development processes. Afghan policy makers recognized the importance of 
regional cooperation in the Ministry of Energy and Water (MEW) 2007, draft water sector 
strategy (WSS), where they noted the potentially negative impact afghan water development 
could have on downstream users in neighboring states. The more recent 2008 WSS 
highlighted the need for development of irrigation and dam infrastructure, which can affect 
downstream riparian states, but left out any reference to the importance of the trans-
boundary issues at play.  
There is an apparent need for regional cooperation on water,not least to help 
afghanisatn exploit a reasonable and equitable share of water without significant harm to 
downstream riparian states. However,without due attention to existing cross-border 
challenges between Afghanistan and its neighbors a regional approach could complicate 
already difficult issues.It would appear, therefore,that dialogues specific to rivers basins 
should be a constitutive elements of a wider regional approach. Local engagement is 
insispensable in such dialogues, both in the assessment of needs and in the implementation 
of proposals
46
.  
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Afghanistans Four River Basins and the Regional Nexus 
Afghanistan’s reluctance to persue greater regional cooperation has to be attributed, at least 
in part, to a weak bargaining position compared to its neighbors. Indeed after three decades 
of conflict, Afghanistan has a severe lack of technical knowledge relative to its neighbours 
and very poor hydro-metrological data. This situation highlights the need for urgent 
investment in capacity development and data collection in Afghanistan that is the particular 
area where the international community has much to contribute. At the same time, it is 
important to recognize that Afghanistan’s neighbours have not undertaken any serious 
efforts to incorporate Afghanistan into their institutionalized cooperation frameworks on 
water, either. Existing frameworks for regional cooperation on some of the shared water 
resources continue to exclude Afghanistan.
47
 
The Amu Darya Basin 
Afghanistan is a key Amu Darya riparian state. Its fellow riparians have established water 
mcanagement structures, which have not included Afghanistan or recognized its interest 
however. Regional power politics and antipathy towards cooperation, institutional inertia 
and self interst, Afghanistan’s slow emergence from conflict and its present limited water 
demands probably explain kabuls isolation. The Amu Darya River is regionally important. it 
is the largest river in Central Asia(i,e the five post-soviet republics) and the second largest in 
terms of flow in Afghanistan.It is shared by six states, Afghanistan, Kazakistan, the Kyrgyz 
republic, Tajaksitan, turkministan, and Uzbekistan. The Amu Darya is an important source 
of water for all the reparians. Agriculture, a key economic sector in all of the states, is the 
main user. More than 90% of the Aral Sea Basin (ASB) crops are produced on irrigated 
land. Uzbekistan has the largest area under irrigation, followed by Turkministan and 
Afghanistan.It forms part of Afghanistan’s borders with Tajikistan, Uzbekistan and 
Turkmenistan and part of uzbeksitans border with Turkmenistan. The water resources of the 
Amu Darya basin are shared between Afghanistan and all the Central Asian states. Iran also 
shares in the wider Amu Darya Basin if one includes the Harirod, also known as the Tejan 
river, which Iran shares with Afghanistan and Turkministan.
48   
  
The Amu Darya is crucial to the livelihoods of no fewer than 43 million people in 
the Aral Sea Basin. Development of agriculture (in all riparian states) and hydroelectric 
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power (in Tajikistan and Afghanistan particularly) depend heavily on the water resources of 
the Amu Darya. Decades of intense and inefficient use of its water resources, along with 
changing climate patterns, have dramatically reduced the Amu Darya’s flow. As water in the 
Amu Darya decreases, the claims on groundwater reserves in the basin constitute a growing 
cross-border challenge. 
Since 1873, Afghanistan and its northern neighbours - Russia, the Soviet Union, and the 
Central Asian states have concluded agreements relating to the Amu Darya.These 
agreements focused solely on the river as an international boundary. No water resource 
sharing schemes were ever stipulated. The most significant agreements: 
 The Frontier Agreement between Afghanistan and Russia (1873); 
 The Frontier Agreement between Afghanistan and the Union of Soviet Socialist 
Republics (1946); and 
 The treaty between the governments of the U.S.S.R.and the Royal Government of 
Afghanistan concerning the regime of the Soviet-Afghan state frontier (1958). 
In 1977, Afghanistan sent a delegation to Tashkent in Uzbekistan to negotiate a water 
sharing agreement. The Soviet Union could only offer 6 cubic kilometers a year, which was 
3 cubic kilometers short of the Afghan demand. An agreement failed to materialize.11 
Following the dissolution of the Soviet Union, the newly independent Central Asian states 
established a number of institutions for regional cooperation, which were later all integrated 
into the International Fund for Saving the Aral Sea, including: 
 The Interstate Coordinating Water Commission (ICWC) 
 The subordinate Amu Darya and Syr Darya Basin Management Authorities 
 The Interstate Council on the Problems of the Aral Sea Basin (ICAS) 
 The International Fund for Saving the Aral Sea (IFAS) 
 
The 1997 integration of ICWC and ICAS into IFAS indicated the member states’ 
awareness of the gravity of the Aral Sea environmental crisis and the need to more 
effectively coordinate their response. The inherent commitment to equitable, reasonable,and 
mutually advantageous water resource use would imply recognition of Afghanistan’s 
interests in the Amu Darya, but to date there have been no credible moves to integrate 
Afghanistan into IFAS structures
49
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  On the Amu Darya, upstream Tajikistan is focused mainly on the expansion of irrigated 
land in its territory and on the development of its hydropower potential, whereas 
downstream Turkmenistan and Uzbekistan are mainly concerned with food security and 
water-intensive cotton production. Tensions over the Syr Darya River further complicate the 
Central Asian relations, posing a considerable hurdle to the success of the IFAS 
process.Afghanistan is the second-largest contributor of water resources to the Amu Darya 
after Tajikistan, so there is an obvious need for cooperation between Afghanistan and the 
Central Asian states. Yet Central Asian states have had limited engagement with 
Afghanistan, in part because of differences among Central Asian states 
themselves.(Disagreements between Uzbekistan and Tajikistan are the reason why a 
memorandum of understanding between Afghanistan and Tajikistan on trans-boundary 
water use has been pending for years.) 
Afghanistan’s implementation of its 2008 WSS, and in particular its major 
infrastructure plans, will have significant effects on water supplies in Central Asia. To 
realize their collective interest in regional stability, water security, and tapping into new 
markets to the south, the Central Asian states must engage Afghanistan. 
The Harirod-Murghab River Basin 
The Harirud-Murghab River Basin represents approximately 12 percent of Afghanistan’s 
water resources and is centered on the intensely irrigated area of Herat. It rises in the central 
Hazarajat and flows west through northeast Iran before exhausting itself in Turkmenistan. 
The Murghab River rises in the Paropamissus range, which separates it from the Harirud 
Basin, and flows north into Turkmenistan. The Harirud originates in the Koh-I-Baba 
Mountains and flows west, forming the border with Iran and later between Iran and 
Turkmenistan before ending in the Qaraqum Desert in Turkmenistan. The Murghab flows 
from Afghanistan directly into the Qaraqum desert in Turkmenistan. The Western Harirud 
and Murghab basins form part of the wider Amu Darya Basin. 
No bilateral or multilateral treaties have been signed on the Harirud and Murghab. 
The Harirud -Murghab Basin does, however, form part of the wider Amu Darya Basin, on 
which a number of regional frameworks have been established as outlined above. These 
frameworks do not cover the Harirud–Murghab River Basin directly. Iran has indicated 
readiness to cooperate bilaterally and trilaterally with Afghanistan and Turkmenistan. 
However, bilateral and/or trilateral frameworks of cooperation are yet to be developed. 
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Furthermore, Iran and Turkmenistan did not consult Afghanistan when jointly building the 
Dostluk Dam on the Harirud, which has increased concerns in Kabul.
50
 
The Helmand River Basin 
The Helmand River, shared between Afghanistan and Iran, is the only river on which 
Afghanistan has entered into a formal agreement with a neighbour. It presents an interesting 
case from which to draw lessons for potential cooperation on other trans-boundary water 
resources across the region. On September 7, 1950, the Afghan and Iranian governments 
signed an agreement establishing the Helmand River Delta Commission to elaborate 
technical methods to share the Helmand River’s water between Iran and Afghanistan. The 
commission was to provide an engineering basis for mutual accord regarding the 
apportionment of the waters of the Helmand. It was composed of three engineers from states 
with no vested interests in the area and with nonbinding powers of recommendation. Iran 
and Afghanistan did not agree with the commission’s 1951 report. 
However, in 1973, Iran and Afghanistan signed a bilateral treaty on the allocation of 
the Helmand River’s water resources. The agreement allocates twenty-six cubic meters per 
second to downstream Iran. Due to the 1973 Afghan coup, the 1978–79 revolution in Iran, 
the 1979 Soviet invasion of Afghanistan, and the rise and fall of the Taliban, the treaty was 
never fully implemented and disputes over the terms of agreement remained. 
However, constructive moves to solve outstanding disagreements have taken place in 
recent years. Afghanistan and Iran have assigned a common Helmand River Commissioners 
Delegation in accordance with Protocol 1 of the Helmand River Treaty. The Afghan and 
Iranian Helmand River commissioners currently meet on a quarterly basis to promote 
bilateral cooperation and the formation of subcommittees on dredging and flood control in 
the Helmand. Additionally, Iran and Afghanistan have made constructive efforts to 
cooperate on rehabilitation of the Hamun Lake. They have worked in close cooperation 
since 2003 with the United Nations Environment Programme (UNEP), the United Nations 
Development Programme, and the Global Environment Facility (GEF) through a process of 
trilateral sessions between Afghanistan, Iran, and UNEP. 
As a downstream user of the water resources of the Helmand River, Iran has an 
obvious interest in cooperating with Afghanistan. It has indicated readiness to transfer its 
experiences in several fields of water and agriculture to its neighbor, an opportunity that 
should be developed.Current Iranian technical assistance to the construction of a research 
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institute in the Afghan Ministry of Energy and Water can serve as an example for the 
enhancement of regional data and information sharing
51
. 
The Kabul – Eastern Basin 
The Kabul River flows in eastern Afghanistan and northwestern Pakistan. It is 
approximately 700 kilometers (435 miles) long, of which 560 kilometers (350miles) flow 
through Afghanistan. The water resources of the Kabul River are essentially shared between 
Afghanistan and Pakistan. Despite repeated attempts on both sides to reach an agreement on 
the Kabul River, such an agreement has not materialized. On the Pakistani side, policy 
makers like to recall the formation in 2003 of a nine-member technical committee,led by 
Pakistan’s then chairman of the Federal Flood Commission, to begin drafting a water treaty 
with Afghanistan. The committee maintained that its efforts failed because it did not receive 
sufficient river flow data from Afghan authorities
52
. 
In 2006, in an effort to provide new impetus to a drafting process for a bilateral 
treaty, the World Bank offered support for a consultation process between Afghanistan and 
Pakistan. No institutionalized framework of cooperation on the Kabul River Basin currently 
exists. Factors that have hampered bilateral cooperation efforts are complex and include the 
power asymmetry between Afghanistan and Pakistan,the decades-old dispute over the 
Durand Line, and the recent dispute between Pakistan and India over the Indus River, in 
particular the interpretation of the Indus River treaty with regard to dam construction in 
India. 
At the sidelines of the March 2009 meeting of the Economic Cooperation 
Organization, Afghan, Iranian, and Tajik leaders agreed to speed up implementation of 
projects on the water-energy nexus. Joint commitments of a similar nature were not made 
between Afghanistan and Pakistan
53
. The most ambitious joint statement by the two 
countries was the Islamabad Declaration, adopted after the third Regional Economic 
Cooperation Conference on Afghanistan (RECCA) in May 2009. The declaration recognized 
Afghanistan’s centrality for peace, prosperity,and stability in Central and South Asia and 
endorsed the need for a comprehensive approach and participation of the international 
community in economic development of Afghanistan. It noted the importance of regional 
organizations in ensuring Afghanistan’s economic development and extending regional 
cooperation. Among the areas the declaration targets for greater regional cooperation are 
transport, trade, energy, agriculture, capacity building, education, border management, 
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counter-narcotics, and refugee return and reintegration. To date, however, the Islamabad 
Declaration has not led to improved cooperation on water
54
. 
 
There are no regional mechanisms for cooperation on water in Southwest Asia that 
involve Afghanistan. With the exception of the 1973 bilateral treaty between Afghanistan 
and Iran on the Helmand River, no bilateral legal frameworks on shared water resources 
exist, let alone regional frameworks. Regional cooperation requires political will, which, to 
date, has not been forthcoming. Several existing processes have shown the potential for 
bilateral—if not regional—cooperation on water. The Iran-Afghanistan dialogue on the 
Helmand River is the most developed. Additionally, recent agreements in the framework of 
ECO, RECCA, and other forums could start to serve as a fertile ground for bilateral and 
regional water diplomacy.
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resent study has been carried out within a comparative methodological framework 
dealing with Irrigation Potential and Levels of Agricultural Development in 
Afghanistan. Following main observations have been deduced. 
i) The total area under cultivation reduced from 14% to 12 % during 1972 to 2009. 
ii) Irrigated component of the areas under cultivation reduced from 3.5 million hectares 
to 3.2 million hectares during 1972 and 2009. 
iii) Rainfed areas in this period (1972 and 2009) dropped from 5.4 million hectares to 4.5 
million hectares. 
iv) Forest cover, including the pistachio forest, declined from 1.9 million ha to 1.3 
million ha. 
v) Rangeland areas are intensively degraded overgrazing and cultivation of rangeland by 
increasing rural communities to intigate the effects of drought has resulted in 
widespread degradation, flooding and severe soil erosion. 
vi) The extent of permanent crops land area has increased from 75000 ha to 116000 ha. 
vii) Land put to non-arable uses has also increased from 54470 thousand hectares to 
55613 thousand hectares. 
viii) Agricultural area has decreased from 10753 thousand hectares to 9610 thousand 
hectares. 
 
The most recent focus of the cropping pattern is on cereal production rather than fruits 
and nuts. In the country as a whole more than77.18% area is devoted to the wheat crop. This 
distribution is not uniform in all the provinces of the country. However, it has been observed that 
almost in all the provinces of the country, the wheat is the dominating crop. It is because of 
higher yield of wheat and self deficiency in food production. 
From the Relative Spread Index we have observed that wheat occupies high relative 
spread index in North, West, Central and South regions of Afghansitan i,e 107.29,102.39,100.76, 
and 106.93 percent respectively.While as medium spread index found in North-east, South-west 
regions i,e 95.60 and 95.37 percent respectively.On the otherhand, low spread index was 
recorded in West-central and East regions (81.93 and 71.46 percent respectively). 
P 
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The highest average area covered by barley was in North and West-central region of 
Afghanistan. It occupies spread index 133.18 and 175.45 % respectively. In North-east, West 
regions of Afghanistan showed medium spread index i,e 114.16 and 109.51 % respectively. On 
the other hand, the low spread index found in Central, South-west, South and East regions i,e 
41.85,4.54,8.54 % respectively. 
Rice is also cultivated in Afghanistan. The high spread index of rice covers in North-east, South-
west and East regions of Afghanistan.It occupies an area percentage of 220.72, 188.32  and 
457.94 percent  respectively.While as North, West, Central,West-central and South regions 
showed low spread index.These regions occupied an area of 13.07,46.27,41.85,0 and o 0 percent 
respectively. 
The high spread index of maize was recorded in Central, South and East regions of 
Afghanistan. These regions occupied 416.97, 201.09 and 571.54 percent respectively. While as 
medium spread index was recorded in South-west, i.e 110.96 percent. On the other hand, low 
spread index covers North, North-east, West, West-central i,e 19.32,85.90,92.06,44.38 percent 
respectively. 
Relative Yield Index of wheat showed the marked fluctuation from one region to another 
region of Afghanistan. High percentage of yield i,e 128.42,152.10, 124.21 and 151.05 percent is 
recorded  in West, Central, South and South-west respectively. While as medium yield of wheat 
(98.42, 110 and 108.94 percent) was found in North-east, West-Central and East regions of 
Afghanistan respectively. On the other hand, low yield level was recorded in North region of 
Afghanistan i,e 80 percent. Barley is second dominant crop in Afghanistan. High yield of barley 
recorded in West, Central, South and South-west regions of Afghanistan. These regions obtained 
the percentage of 120.80, 175.16, 143 and 147.65 respectively. North-east region of Afghanistan 
has recorded medium yield i,e 117.44 percent. While as low yield of barley (87.91%, 52.34% 
and 0%) has been recorded in North, West-central and East regions respectively. 
High yield index of rice was found in North, North-east, West, Central, East and South-
west regions of Afghanistan. The percentages of these regions are 100,100,100,100,100 and 100 
respectively. While as low yield index of rice was recorded in West-central and South regions. 
The yield index of maize does not show marked fluctuation of yield index. High yield index of 
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maize (100.67 %, 100.67, 100.67%, 100.67 % and 100.67 %) was recorded in North, North-east, 
West and South-west respectively. While as East region has shown medium yield index of 100 
percent. Low yield of maize was found in South region. 
         The Crop diversification regions of Afghanistan have been shown in fig. 2.11, It may be 
seen that North, South, West and the Central have the lowest degree of crop diversification. In 
fact, these are the areas of monoculture, specializing either in wheat or barely cultivation. The 
North – east region and South –west region have moderate level of diversification, while the east 
region and west central region have a high degree of crop diversification. 
It has been calculated according to Weavers, Dois and Rafullahs analyses that about 90 
percent of the total cultivated land in Afghanistan is dominated by wheat. Hence, it can simply 
be called as mono-crop region i,e wheat 77.18 percent area. However, it is seen from table 2.4, 
that high percentage share has been recorded by wheat (77.18%). While as 9.25 was contributed 
by barley, the second dominant crop in Afghanistan.The share of rice, Maize, Pulses are 4.97, 
3.83 and 3.39 percent respectively 
  Agricultural efficiency regions have been calculated with the help of Kendal’s method. 
On the basis of this method very high agricultural efficiency was recorded in South-west and 
Central Region while as high was recorded in the North and West region. Medium, low and very 
low was observed in North-east, West-Central and South and East respectively. 
            Total average wheat area during 2009-10 was 2443 thousand hectares. There is a 
variation in the present growth rate area of wheat. High growth rate in area was recorded by 
Badakshan, Herat, Logar, Nanagarhar, Juzjan and Zabul provinces. While as medium positive 
growth in area was shown by Ghor, wardak and Nimroz, Zabul provinces. Low positive growth 
in area was shown by Saripul, Samangan, Baghlan, Kunduz, Farah, Kabul, Helmand, state of 
Afghanistan. Negative growth in area was recorded by Balkh, Takhar, Badghis, Parwan, Khost, 
Ghazni, Khandahar and Uruzgan states of Afghanistan.It is thus obvious that growth in area 
shows marked fluctuation. 
   The production under wheat has increased from 4359.52 thousand tonnes to 4443 
thousand tones during the period 2000-03 to 2009-10 in Afghanistan exhibiting an increase of 
7.07 percent The high growth rate in production was recorded by Faryab, Nangarhar, Nooristan, 
                                                                              Conclusion and suggestions 
 
Irrigation Potential and Levels of Agricultural Development in Afghanistan  Page 267 
 
Zabul, Jawjan, Sari pul, and Herat provinces. While as, medium positive growth in proudciton 
was found in Samangan state of Afghanistan i,e 14.93 percent country. On the otherhand, low 
growth rate in production was observed in Badakshan, Badghis, Ghor, Kabul, Khandahar, 
Helmand and Nimroz provinces. The high negative growth rate was observed in Parwan, 
Wardak, Paktika, Ghazni, Baghlan, Baghlan, Kunduz states of Afghanistan. 
           The Faryab, Sar-i-pul, Samangan, Takhar, & Badakshan are the barley dominant 
producing provinces. The average high area of barley was recorded in Faryab, Sar-i- pul, 
Samangam, Balkh, and Takhar. The high positive growth rate in area was recorded in Paktiya, 
Khost, Ghazni, Khandahar, Helmand, Kabul, Parwan, and Daikunde provinces.The medium 
positive growth rate was shown by Faryab, Jawjan, Balkh, Baghlam, and Herat, Ghor & Wardak. 
Low growth rate was found in Sar-i-pul, Takhar, & Farah, states of Afghanistan. 
  Growth in yield is not uniform in all states of the country. Low yield of barley was 
recorded by Ghor, Bamyan, & Daikunde states of Afghanistan. Medium yield was observed in 
whole North, North- east, and West regions, along with provinces of Panjsher, Wardak, Ghazni, 
Khandahar, Helmand, & Zabul. From table 3.7 , we also oberved that high yield was found in 
Kapisa, Logar, Paktiya, Paktika, Khost, Nimroz, & Uruzgan states of Afghanistan. There is no 
cultivation of Barley in East region of Afghanistan. The high positive growth rate in yield was 
recorded by Uruzgan, Panjshir, Kapisa, Wardak, Zabul, and Nimroz provinces of Afghanistan. 
These provinces countribute 0.79 percent to the total production of the contry. On the other hand 
the medium growth rate provinces are Daikunde, Helmand, Paktika, Ghor, and Kunduz.These 
provices have recorded 9.84 percent and contributed 10.40 percent to the toatal production. Low 
growth rate in yield was recorded by Samangam, Herat, Logar, states of Afghanistan. These 
provinces occupied 19.55 percent to the total cultivated area and have contributed 18.80 percent 
to the total production. The remaining provinces of Afghanistan shows the negative growth rate 
in yield. These provinces are Faryab, Sar-i-pul, Balkh, Baghlan, Takhar, Badakshan, Farah, 
Badghis, Kabul, Paktiya, Khost, & Khandahar.They  have recorded an area of 61.81 percent and 
have contributed 59.74 percent to the total production. 
The rice crop is predominantly grown in eastern and north-eastern regions of 
Afghanistan. In these regions rice occupies an area of about 110 thousand hectares.While as in 
West-central and South regions there is no cultivation of rice. The area under rice has increased 
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from 145 thousand hectares to 157.50 thousand hectares during the period 2000-03 to 2009-10. 
There is a great variation in the present growth rate area of rice in Afghanistan. High growth rate 
in area was recorded in Juzjan, Balkh, Helmand, Baghlan, Logar, Nooristan, Khandahar, and 
Zabul provinces.While as medium  positive growth in area was shown by Faryab,Takhar, Herat, 
Kabul, Parwan and Nangarhar states of Afghanistan. On the otherhand low growth in area was 
found in Badakshan, Badghis, Uruzgan and Daikunde. Between 2000-03 to 2009-10, the 
production has increased substantially from 435 thousand tones to 456 thousand tones. The high 
positive growth of 50, 38.46, 44.44, 50 and 87.50 percent in production was recorded by Juzjan, 
Herat, Logar, wardak, and Nooristan respectively. Low positive growth in production was found 
in Samangan, Baghlan, Kunduz, Takhar, Badakshan, Parwan, Laghman, Khandahar, Uruzgan, 
and Daikunde. On the otherhand, negative growth in production was observed in Farah, Kabul, 
Laghman, Kunarha, Zabul and Nimroz (table 3.10). The trend in proudciton from 2000-03 to 
2009-10 shows fluctuation. 
High yield provinces include juzjan, Sar-i-pul, Faryab, Panjshir, Samangan, Kunduz, 
Heart, Badghis, Logar, Nangarhar and Daikunde. These provinces contribute 35.80 percent to the 
total production of the country, while as the area shared was 29.30 percent. On the otherhand 
medium yield states like Baghlan,Takhar, Badakshan, Farah, Kabul, Parwan, Kapisa, Wardak, 
Laghman, Kunarha, Khandahar, Helmand, Zabul and Nimroz have recorded an area 64.47 
percent and contributed 61.50 percent to the total production of rice in Afghanistan. The negative 
growth rate in yield was shown in various states of Afghanistan viz. Balkh, Takhar, Badahshan, 
Farrah, Badghis, Kabul, Parwan, Kapisa and some provinces of south west region of Afghanistan 
( table 3.10 and 3.11). 
              High average area of maize has been recorded in West, Central, North-east and East 
regions of Afghanistan during. Province-wise high average area has been found in various states 
of Afghanistan like Takhar, Kunduz, Baghlan, Heart, Parwan, Nangarhar, laghman,Kunarha and 
Nooristan i,e 6.50, 8, 7, 6, 5.40,7.60,6, 7.80 and 5.60 thousand hectares respectively. The high 
positive growth rate in area was recorded by juzjan, Sar-i-pul, Badghis, Bamyan and Helmand 
provinces of Afghanistan. While as medium positive growth in area was found in Faryab, Balkh, 
Samangan, Badakshan, Heart, Ghor, Kabul, Panjshir, Logar, Nooristan, Khandahar, Zabul and 
Nimroz states of the country. On the otherhand low positive growth in area was shown by the 
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provinces like Baghlan, Kunduz, Parwan, Kapisa, Nangarhar, Laghman, Kunarha and Uruzgan. 
While as remaining states of Afghanistan shows negative growth in area of maize (Table 3.13). 
 Almost all the provinces have recorded a negative growth in yield except Badakshan, 
Farah, Parwan, Kapisa, Wardak, Nangarhar, Khandahar, uruzgan and Daikunde states of the 
country. Low negative growth has been shown by juzjan, Sar-i-Pul, and Zabul as per yield 
growth is concerned. High yield provinces include Badakshan, Farah, Kapisa, Wardak, Khost, 
Laghman, Khandahar, Helmand and Daikunde.These provinces contribute 29.77 percent to the 
total production of the country, While as the area shared was 23.18 percent. On the otherhand 
medium yield states like Faryab, Balkh, Badghis, Baghlan, Kunduz, Bamyan, Kabul, Parwan, 
Panjshir, Kapisa, Logar, Paktika, Nangarhar, Nooristan, and Kunarha have recorded an area 
47.38 percent and contributed 42.12 percent to the total production of maize in Afghanistan. Low 
yield provinces are Faryab, Juzjan, sar-i-pul, Samangan, Takhar, Heart, Ghor, Paktiya, Ghazni, 
Zabul, Nimroz and Uruzgan which have shown an area of 22.64 percent to the total cultivated 
area and have contributed 18.25 percent to the total production of maize. The growth rate in area, 
production and yield shows marked fluctuation from 2000-03 to 2009-10. 
  
Expansion of irrigation facilities, along with consolidation of the existing systems, has 
been the main part of the strategy for increasing production of food grains. With sustained and 
systematic development of irrigation, the irrigation potential through major, medium and minor 
irrigation project should be improved. 
Water is a prime resource potential for the growth of Afghanistan’s agriculture. Lack of 
assured and timely irrigation water supply at the farm levels is  the most important constraint to 
agricultural growth. Irrigation infrastructure, as well as many supporting community- based and 
government institutions, have seriously deteriorated or broken down due to years of conflict, lack 
of maintenance, and more recently drought. 
Afghanistan has 84 billion m
3
 (BCM) of potential renewable water resources, of which 
55 BCM is surface water, with an additional 29 BCM shared by neighboring countries of 
Tajikistan, Iran, Pakistan and Turkmenistan. The ground water resource is estimated at 18 to 20 
BCM. Surface waters in Afghanistan compare favourably with Iran and Central Asian republics, 
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as the surface water per head in Afghanistan is estimated at 2480 m3/year 
(Iran:1430m3/head/year). 
It has been observed that presently the major water consumer in Afghanistan is the 
agricultural sector; with more than 21.9 bcm (98% of total). About 19.1 bcm (87%) of this 
amount is met by surface sources and 2.8 bcm (13%) from ground water. From ground water 
sources 1.74 bcm (80%) comes from kanats; 0.98 bcm (4%)   from springs and 0.17 bcm (1%) 
from deep wells. At present, almost there is no major industrial production in Afghanistan to be 
considered as industrial water consumer.  
The annual volume of water used for drinking purposes (humans and animals) is no more 
than 200 million m
3
. Adopting a rate of 10,000 m3/ha for a total irrigated area of about 2.4 
million ha. (FAO 2008), the annual volume of water used for irrigation purpose is estimated to 
be in the order of 24000 million m
3
. Therefore, irrigation is chiefly the main user of water in 
Afghanistan with an estimate of 99%. 
The irrigation potential in Afghanistan is 3538 thousand hectares.There is an ample scope to 
make use of uncultivated land. Level of utilization of the present agricultural potentials largely 
depends on irrigation sources. Land use planning also depends on level of interaction with the 
existing potentials as it largely rests on land of special qualities for special uses. Irrigation 
potential and means of irrigation may be considered before utilizing either the dry lands or 
ecologically deprived or disadvantageous regions. In a more advantageous locations the rate of 
exploitation of potentials are considerably high but in the regions of ecologically deprived 
existing potentials could not be exploited because of lack of some important and crucial factors 
for agricultural production. In spite of the availability of fertile and plain area the productivity is 
low, the percent area under cultivation to the total cultivable area is also low and cropping 
pattern is dominated by low yield growing crops. These characteristic can be taken care off 
provided existing means of irrigation are made available. 
  Afghanistan posseses huge reserves of ground water. According to FAO estimates of 
2008, the annual potential of the groundwater in the country is about 15 BCM. At present, only 3 
BCM is being used. Afghanistan has five major river basins- The Amu Darya, Northern, 
Harirud-Murghab, Helmand and Kabul River Basins. The river Basins in Afghanistan are shown 
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in fig.I. The Amu Darya Basin covers approximately 15.68% of the total land area, but holds 
about 57% of the water flow (48120 ×10⁶mᵌ), whereas, Helmand with 45.35% of area holds only 
11% of the water flow (9300×10⁶mᵌ). Kabul river basin in the east of the country and covers an 
area of approximately 13.3% and holds about 26% of the water flow (21150×10⁶mᵌ). Northern 
basin holds 12.26% of the area and drains about 2% of the discharge (1880×10⁶mᵌ) and Harirod-
Murghab basin has a coverage area of 13.41% and hold 4% of the discharge (3060×10⁶mᵌ). 
The five river basins together cover 90 percent of the land area of Afghanistan. The 
Helmand river basin is the largest of these five basins, covering 43 percent of the national 
territory. The other four basins have similar sizes and cover 10-14 percent of the country. About 
57 percent of the total river flow in Afghanistan originates from the Amu Darya river basin. The 
Kabul and Helmand river basins contribute, to 26 percent and 11 percent of the total water flow 
respectively. The Harirod- Murghab and Northern river basins have small contributions of two 
percent and four percent respectively.  
The Amu Darya river basin is an important basin of Afghanistan, the mean annual 
volume is 48.12 billion cubic metre and 4.12 billion cubic metre is used in 2006. The basin 
covers an irrigated area of 354000 ha i,e  one or two crops/year.  The Amu Darya river basin has 
huge irrigation potential as compared to other river basins, and needs exploration and judicious 
utilization.The northern river basin has 1.88 bcm annual volume of water, 1.10 bcm have utilized 
in 2006. The irrigated area found in this basin are 237800 ha (i,e one crop or two crops/year). On 
the otherhand, 21.65 bcm of mean annual volume of water has been recorded in Kabul river 
basin and 4.85 bcm has been utilized.Irrigated area recordd in this river basin has 306000 ha (see 
table). The Helmend river basin is leading in terms of area i,e 262341 sq.kms.The mean annual 
volume of water is 9.30 bcm and utilized  about 9.20 bcm in 2005. The basin covers an irrigated 
area of about 475800 ha. While as the Harrirud river basin is the last, but not least basin of 
Afghanistan. The mean annual volume of water is about 3.06 bcm and 2.29 bcm of water was 
consumed in 2005. In this basin about 172500 hectares are irrigated. 
    We have observed that out of nearly existing 29,000 systems, 27 percent drew from 
surface water sources (rivers and streams) and the remaining from ground water sources (springs, 
karez and wells).While surface water systems made up less than a third of the total number. They 
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covered 86 percent of the irrigated area confirming the importance of surface water as the main 
irrigation water source conversely, While a large number of systems are supplied from 
groundwater, They accounted for less than an average irrigated area of less than 20 hectares per 
system. 
The annual amount of water used for irrigation accounts for 99% of the entire water usage. 
Irrigation systems in Afghanistan can be divided into two categories. Traditional irrigation 
systems and modern irrigation systems. About 80 percent of all crops in Afghanistan are grown 
under irrigation. Canal irrigation is by far the most commonly used method of Irrigation in 
Afghanistan. Canals in Afghanistan irrigate nearly 86% or 2754.56 thousands hectares. Most of 
the canal irrigated land is located in the North, west, and southwest of the country. There are 
6741 karezes in Afghanistan. These Karezes irrigate about 163,000 ha of land. Karez irrigation is 
common in the south and south-west of the country and less common in the north of the country. 
One of the disadvantages of the karezes is that there are no mechanisms to stop water from 
flowing during winter or when there is no need for irrigation. In each Kareze about 25% of the 
total annual volume of water is wasted. There are about 5558 springs in the country, which 
irrigate about 188000 ha of land. Spring irrigation is common in the east and in the south and is 
directly dependent upon the groundwater level. When the groundwater level goes down during 
drought years, it results in a reduction of outflow from springs.That is why some of the worst 
drought stricken areas of the country are located in regions where they depend heavily on spring 
water for irrigation. The total number of shallow wells in Afghanistan is 8595 which irrigate 
around 12060 ha of land. These shallows are also dependent on a high groundwater table or that 
the farmers have enough resources to dig deeper. 
Through irrigation intensity index technique, we have observed that the intensity of irrigation 
in the provinces of Farah, (164.61) Kandahar (178.17) & Pakatia (231.34) shows very higher 
than remaining provinces of Afghanistan. While as the provinces such as Ghazni (142.88) Herat 
(137.77) & Samangan (139.91) recorded high intensity of irrigation. On the other hand low and 
moderate intensity of irrigation was found in the remaining provinces of Afghanistan. The 
moderate provinces are Badghis (127.59), Baghlan (115.42), Balkh (122.13), Bamyan (107.68), 
Faryab (164.61), Helmand (11490) Jawzjan  (127.64), Kabul (178.17), Kunar (120.58) ,Logar 
(119.99), Nangarhar (123.58) Parwan (105.84), and Zabul (128). From table I we have also 
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analyzed that the low intensity of irrigation was record in number of states of Afghanistan, such 
as Badakshan (102.49), Ghor (100), Kapisa (100), Kunduz (103.08), Laghman (100), Nimroz 
(102.68), Takhar (100.84), Uruzgan (100.34) and Wardak (100.85). 
  The low intensity of irrigation rate indicates that these provinces had highly utilized 
irrigation facilities. Provinces had high intensity irrigation ratio and has wide range of irrigation 
potential. When these provinces utilize their irrigated areas at optimum level, ultimately such 
states can become self sufficient in food production. Provinces like Farah, Khandhar and Paktia 
can yield better in case irrigation facilities are provided properly. Besides their favouable 
geographical location confirms their potentiality as they are easily acceable to potential irrigation 
sources the near by water sources offen go waste because of lack of proper technological 
infrastructure. The provinces of Afghanistan, which are under the category of moderate, high and 
very high intensity irrigation ratio has much irrigation potential regarding expansion of cropped 
area. These provinces should be used irrigation facilities or means of irrigation in efficient 
manner. 
Farmers usually lack knowledge about crop water requirements and over-irrigation of crop is 
a common practice. Overall efficiency is only about 25 to 30 percent for both modern and 
traditional Schemes. Due to low water use efficiency and lack of inputs, crop yields are very low. 
Drought conditions in Afghanistan have caused further reduction in crop yields to obtain a 
sustainable agriculture. The irrigation system and the irrigation methods could be one of the 
causes for this inefficiency. Currently Afghanistan water resources should be sufficient to ensure 
a sustainable Agricultural production. The problem for the Afghan Agriculture is a lack of good 
irrigation practice and techniques. There are several methods of improving the efficiency in 
irrigation water use such as leveling the field, shaping the structure of field to guide and contain 
water and teaching the farmers how to reduce their water use through knowledge of the crops 
actual water requirement. In addition to this, they can avail modern technology such as Sprinkler 
irrigation, Drip irrigation and water harvesting in order to improve irrigation efficiency. 
Of a total 3.05 million hectares under irrigation schemes, only 1.73 million hectares (some 
57%) were cultivated in 2001-2002. The rest remained uncultivated for various reasons. In turn 
about 25% of the irrigated land is actually cultivated and yielded two crops in that agricultural 
year, while the majority (75%) yielded one. This means that total irrigated crop area was 
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2,171,543 hectares over 1,731,784 hectares of irrigated land, with an intensity of cultivation of 
71% relative to total irrigated land. 
     Since the work has been carried out within the environmental, technological and institutional 
framework, therefore the influence of all these variables can be studied as here under: 
      The landform, soil and climate have played a wide role in effecting the landuse and 
spatial distribution of crops. The agricultural pattern is strictly dependent on the conditions of 
terrain, topography and altitude. Relief and structure of land have exercised a direct influence on 
the land use, cropping pattern and on spatial diversity on crop yield.   
With areal differences in topography, climate, soil and irrigational facilities the agricultural 
attributes have also shown diversity all over the country. The areas having assured rainfall and 
developed water supply differ from the areas, where rainfall is more or less scanty and 
irrigational facilities are available to some extent. 
Rainfall variations have directly affected the cropping pattern in the country. Present 
characteristics of rainfall has been related with the cereal production in Afghanistan during 1964-
65 to 2006-10. It is seen from table, a direct relation between the total amount of crop production 
in the country and the annual rainfall distribution for years 1964 to 2010. It can be seen that there 
is high sensitivities between the frequency of rainfall during different years and crop production. 
It is seen that according to spearman’s rank Correlation the rank value of 0.321 shows that there 
exists a positive relationship between the average rainfall and the total average cereal production. 
The high average rainfall years have recorded high growth in yield as compared to low recorded 
rainfall years. For example there has been a serious reduction in cereal crop production in 
Afghanistan in 2004 compared with the bamper harvest in 2003 and even with the average 
harvest of 1998.The decline in production was mainly due to highly reduced precipitation which 
resulted in sever water shortage in Afghanistan. In the year 2004, the aggregate cereal production 
of about 3.06 million tones, 43 percent lower than the record harvest in 2003 mainly due to the 
variation in precipitation was observed.   
 Technological aspects are one of the more important forces, which alters the structure of 
agriculture production process. We have observed that total number of farms in Afghanistan are 
1,065,523. About 409,193 numbers of farms are used for ploughing in 2001/02 and 656,330 
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numbers of farms are not used for ploughing due to number of reasons.The use of fertilizers in 
Afghanistan is very low. There is positive correlation between fertilizer and yield level i,e 
0.17.The implementation of HYV and modern tools are significant. Afghanistan is still using 
traditional seeds and traditional agricultural equipments. 
    Irrigation is one of the important factors which are responsible in crop production 
variation in Afghanistan. Irrigation farming is practiced in those areas where the annual 
precipitation is either highly seasonal or periodic or inadequate for crops to be raised. The 
extension of irrigation land is of vital importance in a country like Afghanistan, where large 
potentially fertile areas yield little because rainfall is inadequate and where nearly all of the 
cultivated areas produce meager summer crops because of less rainfall from spring to autumn .It 
has become even more imperative with the shrinkage in the areas of good rainfed land, which 
can still be brought under cultivation. Thus irrigation is the principal means for expanding the 
cultivated area, increasing and stabilizing yield and diversifying agricultural production by 
developing summer crop cultivation. From Table 5.2, we have observed that there is positive 
correlation between irrigated wheat area and irrigated wheat production, i,e 0.33. Extension of 
irrigated land is of vital importance for improving or enhancement of crop production in 
Afghanistan. Irrigated agriculture is the mainstay of food security and income for the majority of 
the rural population in Afghanistan. 
         There is a relationship between farm size and use of irrigation facilities. There are 
marked differences in the economic and social status of the farmers.It has been observed that 
marginal and small farmers due to their social and economic backwardness cannot get benefits 
provided to them from the government. Most of the farmers in Afghanistan hold small farms as 
shown in Table 9. Only a small fraction of the farms (16%) have an area over 10 hectares of 
arable land, either irrigated or rain-fed. About 69% of the farms have an area below 5 hectares. 
Land ownership and land access rights in Afghanistan are very complex, and the long period of 
war and political instability has further complicated the land tenure system 
    There are no regional mechanisms for cooperation on water in Southwest Asia that involve 
Afghanistan. With the exception of the 1973 bilateral treaty between Afghanistan and Iran on the 
Helmand River, no bilateral legal frameworks on shared water resources exist.  Regional 
cooperation requires political will, which, till date, has not been forthcoming. Several existing 
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processes have shown the potential for bilateral—if not regional—cooperation on water. The 
Iran-Afghanistan dialogue on the Helmand River is the most developed. 
 
 
 
 
 
 
 
Suggestions  
Land under agriculture is to be planned under a well developed perspective. A multidimensional 
technological infrastructure is needed in order to ensure a wholesome agricultural yield. Modern 
agro-technological implements are to be used in a wider scale. Also the introduction of HYV and 
fertilizers has got to be introduced, so as to countervail the vagaries of nature. In order to built up 
a sound agricultural economy following suggestions are to be fulfilled. 
i) Action to sustain and enhance the momentum of economic expansion and 
technological development. 
ii) Adoption of effective promotional measures to the productivity and incomes of the 
poorer section and poorer provinces. 
iii) Land use should be done in planned way. 
iv) The empowerment of agricultural development with special reference to irrigation 
system inputs and other innovative technologies should be adopted both in rural and 
urban areas. 
v) Efforts should be taken to minimize effects of soil erosion. 
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    It has been observed that farmers in the country are dependent on landlord for farm 
supplies and operating capital. Often he contribute little towards the crop production.It has also 
been seen that most of the large owners do not live permently on their land and operate through 
some type of share cropping system. Hence the organization of the extension service should be 
such, so as to permit its ultimate development into the central agricultural agency through which 
the educational activities relative to improved   techniques in agricultural and rural living are 
channeled. In its particular sphere the actives of extension service should coordinate the findings 
of all departments within the Ministry of Agriculture. 
The future development of agriculture will require increasing application of science and 
technology, so as to increase factor productivity. The management of science and technology 
development will need to be revived on a continuing basis for increasing the   technical progress. 
Arrangements for acess to pace technology need to be improved quality of education need to be 
upgraded so as the knowledge and skill of labor force can be improved in order to facilitate the 
faster production of new science and technology. 
             There is a shortage of trained agriculturists. Steps should be taken to improve the 
teaching and research facilities at various intermediate agricultural schools and also at the 
secondary agricultural schools.The extension worker needs a well training in the technical 
aspects of the agriculture and a good knowledge of social and economic problem in rural 
communities. 
            A continuous monitoring system should be evolved to exaimine and investigate into the 
performance of farmers. The cultivater require short intermediate and long term credit for variety 
of purposes and finance for the development and conservation of resources like construction of 
wells and embracement etc. However, the govt. has introduced many schemes in which it 
provides finance to the village in the form of loans. 
          The most important innovation need to be undertaken in the institutional sectors. Modern 
agricultural institutions which can provide adequate training facilities should be set up. Land 
reforms should be carried out so as to ensure greater involvement of the masses in agricultural 
sector. Land must go to the tillers. The feudal wastage should be removed. The landless 
agricultural labours should get surplus land and adequate facilities, so as to motivate the toiling 
class for producing more food. 
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           National water security is essential for national food security. For fulfilling the timely 
demands of agricultural and other water consumers, construction of small and medium size 
storage reservoirs, and completion of all reservoirs under construction in the country including 
rehabilitation of existing schemes in all regions is highly necessary. Watershed management is 
highly essential for appropriate water utilization and enhancement of agricultural production. 
Droughts assessment, preparedness and mitigation planning plays important role for securely 
living environment of the ecosystem. 
  Improvement of the on-farm and out-farm water management through rehabilitation and 
modernization of existing irrigation schemes is highly essential for a friendly water source 
utilization and achieving maximum efficiency. Introducing appropriate and simple water 
conservation technologies along with a capacity building of the farmers is critically needed for 
efficient water utilization. Introducing new rainwater harvesting techniques to harvest water for 
drinking and Irrigation usage and ground water recharge should be enhanced in all river basins; 
considering the existing traditional water harvesting techniques. Awareness of the 
communities/farmers about efficient use of water and the inverse affects of over/improper usage 
of surface and groundwater resources through country wide extension service. 
 
Improving the Afghan irrigation system and water resource 
 
There are various practices and techniques, which can improve the Afghan agricultural water 
resource and use. Techniques such as improvement of the irrigation system’s canal will improve 
the flow, and closed pipes that minimize loss from evaporation will improve the current 
irrigation system. The traditional practise of irrigation by filling the field with water, until 
completely covered, should be replaced by either sprinklers or drip systems, which could be used 
in fields with a steep slope, where levelling of the area would be too costly.  
Improvement in water catchment through rainwater harvesting and storage of water could 
reduce the effects of this problem. Rainwater harvesting may be defined as any human activity 
involving collection and storage of rainwater in some natural or artificial container either for 
immediate use or use before the onset of the next season. Runoff farming, micro-catchment 
farming and contour catchment farming are some examples of rainwater harvesting used in 
irrigation. The underlying principle of rainwater harvesting is to ensure direct use of most of the 
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rainfall, and this is achieved in certain natural catchments or modified existing catchments to 
produce maximum surface runoff and minimum evaporation, transpiration and infiltration. 
Water harvesting systems consist of three different parts: Catchment area, storage and 
target. The catchments area can range from a couple of m
2
 (micro-catchment) to several km
2
 
(macro-catchment), the area can be agricultural land, barren rocks or even urban areas, such as 
rooftops and paved roads. Storage facility; where the run-off can be stored until it is needed, the 
storage can either be; a surface storage such as a pod or surface reservoir, in a soil profile as soil 
moisture, or underground in a cistern or as groundwater in an aquifer. Use or target; either for 
irrigation or drinking water. There is often also a conveyance system from the storage facility to 
target, but in smaller scale system this is often not necessary or is seen as part of the irrigation 
system. Without careful planning water harvesting systems can lead to increased soil erosion 
when slopes are clear for high run-off. The three basic technical factors necessary for sustainable 
run-off catchments; slope, soil and costs. The ground slope is a key limiting factor to water 
harvesting. Water harvesting is not recommended for areas where slopes are greater than 5% due 
to uneven distribution of run-off and large quantities of earthwork required which is not 
economical. The topography of Afghanistan, with lots of slopes could make unsustainable water 
catchment in some places. Another hindrance for water catchment in the southern part of 
Afghanistan is the region's soils that have a high content of sand which means a high infiltration 
rate. When the soil's infiltration rate is higher than the rainfall intensity, no runoff will occur 
making water catchment difficult. This is a problem as the need for improved water catchment is 
greatest in the southern part because of the region’s dependence on irrigation. As is the case with 
most construction projects, the quantities of earth/stonework involved in construction directly 
affects the cost of a scheme.  
In water resource management there is a tendency to focus on formal water catchment 
such as large dams and on the centralization of water supplies. Due to the distance between 
settlements and the topography of Afghanistan, creating a central water supply would be costly 
due to the transportation of water from storage facility to target. Instead community based water 
harvesting and management built on the current traditional water institutions could be more 
beneficial. In India the renewed traditional water harvesting techniques have worked with great 
success in semi-arid and arid regions. Using traditional water harvesting system which can be 
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build and maintain by the local communities, rather than more formal and larger modern 
systems. 
Need for a more stable and efficient use of the water resource in Afghanistan could make 
the establishment of water catchment sustainable even though the soils and slope factors are not 
optimal. A Pakistani hill run-off system ―sylaba‖ could also be implemented in areas with a high 
slope, where the other traditional system would not be viable, such as the central and western 
part of Afghanistan. The system uses ditches with bunds which are used to direct the run off 
towards fields which are surrounded with levees to ensure storage of water in the fields. 
Afghanistan water resource should be sufficient to ensure a sustainable agricultural production. 
The problem for the Afghan agricultural is a lack of good irrigation practice and techniques. 
Several methods of improving the efficiency in irrigation water use such as leveling the field, 
shaping the structure of the field to guide and contain the water and teaching the farmers how to 
reduce their water use through knowledge of the crops actual water requirements. Because of the 
spatial distribution of settlements along the rivers and the low level of development.  
    The problem of water resources management in Afghanistan are complex and a straight 
planned solution seems imposible. In order to increase agriculture production and suitability of 
irrigated agriculture, the overall strategy should be adopted to increase the water capital and 
better use of water. For quick recovery of water sector, increase in crop production and 
improvement in water use efficiently and environmental sustainability following steps may be 
identified. 
I) For the formulation of strategy for the rehabilitation of irrigation system, a 
comprehensive data base and information system should be established.The data 
guttered during this assessment could be used to create a GIS for irrigation and soil in 
Afghanistan.  
II) Without water in the farm, we cannot improve agricultural productivity . 
Rehabilitation of irrigation system should be given priority.Priority should be given to 
areas with the high potential to contribute to food security.   
 
      Raise awareness of efficient water usage and encourage habitual changes in water users by 
launching ―water education‖ programs through various communication channels is highly 
efficient. For water conservation and enhancement of groundwater recharge, construction of 
water management infrastructures such as check dams and rain harvesting structures are 
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necessary. Capture water by making storage reservoirs where the topography is appropriate with 
consideration for downstream water needs.Promote water use from non-conventional water 
sources, such as rain harvesting, recycling of waste water and effective use of water for irrigation 
should be encouraged. Make the   existing systems more efficient by reforming water 
management and policies and investing in improved technology and infrastructure. Limit the 
usage of groundwater by industrial plants to conserve it for domestic purposes and hence impose 
limitations on groundwater extraction through laws and regulations and awareness among water 
users. Enforce the national by-laws and regulations in connection with watershed protection. 
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